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The Ultimate^ 
Only £199. % 

MEMOTECHMTXSOO MAJOR FEATURES 

STANDARD I/O PORTS 
0 Vanable rale cassette port (up to 2400 baud) 
0 Two joystick ports using Atari configuration 
0 Centronics-type parallel printer port 

0 ROM cartridge port 
0 Uncommitted parallel input/output port 
0 Internal ROM board port 

0 Hi-Fi output port 
0 4-channel sound through TV speaker 
0 PAL composite video colour Monitor port 

THE RS232 COMMUNICA TIONS BOARD 

(required for disc expansions) 
0 Two independent RS232 ports 
0 60-way Disc Drive Bus supporting up to four 5 25 and/or 8 inch 

floppy disc drives, plus instant access Memotech Silicon Discs, 

and Hard Discs with capacities up to 32 Megabytes 

USER RAM 
0 Optionally expandable to 512K in increments of64, 128, or 

256K 

24K OF ROM which includes: 
0 MTX BASIC 
0 Noddy, a simple, text-handling language 
0 A powerful Assembler/Disassembler - sections of machine 

code can be created and run by calling the Assembler from 

within BASIC 
0 The sophisticated Front Panel, which displays the contents of all 

registers (including the F Bag register) and pointers dunng 

ROM EXPANSIONS 
0 MTX NewWord, a 32K word processing package 
0 Hisoft PASCAL, written specially for the M TX Senes 

THE KEYBOARD 
0 Full size, 79-key, full-stroke professional quality keyboard 

incorporating: 
0 Mam Block with typewnter-style layout 
0 A separate 12-key numeric/editor keypad 
0 Eight programmable function keys (16 with shift) 

HI RES GRAPHICS MODE 
0 256 * 192 pixel resolution plus 
• 32 x 24 Text in 16 foreground and background colours 

0 All 16 colours (i.e. 15 colours plus transparent) are available on 

the screen together 
0 32 user-definable easily controllable sprites 
0 128 separate CENPA T statements providing a huge range of 

user-defined characters 

TEXTMODE 
0 Text resolution is 40 x 24 characters plus 

0 128 user-defined characters 
0 Eight user-definable virtual screens or 'windows ~ (available in 

all modes) 

For further information, please contact: 

MEMOTECH 
MEMOTECH LIMITED STATION LANE INDUSTRIAL ESTATE 

WITNEY OXONOX86BX 
TELEPHONE: (0993) 2977 TELEX: 83372 MEMTEC G 

and with the user 
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COVER STORY 

PON's writers have been fight¬ 
ing to play it. Find out what 
makes Acornsoft’s space odys¬ 
sey such a brilliant game. 

OUTPUT 

A superb graphics utility for your BBC gives on-screen control of 
colour and drawing facilities._ 

Another powerful graphics tutorial explains how to make use of 
display list interrupts._'_ 

In part two ofPCATs utility program for the Amstrad we take you 
further down the road to creating your own games. 

Make sense of your listings with this program for Spectrum and 
Microdrives. 

HARDWARE 

The US giant steps into the portable arena with the stylish 110. 

PERIPHERALS 

Music at your fingertips with a full piano keyboard that plugs into 
your Commodore._ 

The good old Vic hasn't the biggest memory in the world. Check out 
this expansion cartridge that solves that problem, and others too. 

SOFTWARE 

A new database system for ACT’S glamorous micro offers a few n 
ideas on information management._ 

Ultrakit offers the Basic programmer a boat of tools. 

Fresh from the US — the Ideas Processor makes some big claims. 

Elite wi 11 make you drool with envy—but we’ve plenty of offerings 
for other machines. 

REGULARS 

MSX rift opens, this page; 
Sharks in the Compunet Jung¬ 
le, page 2; QL faces testing 
time, page 3; A shot in the 
Spectrums arm, page 4. 

BentlnoCnnnlrioi_9 

Whatever your problem, what¬ 
ever your machine, PCNa team 
of experts is ready and waiting 
to come to the rescue. 

PCN Charts 

Ups and downs in the micro- 
world as newcomers challenge 
your old favourites. It’s Bri- 
tain’s only weekly chart. 

Dragons, trolls, hobbits, de¬ 
serted cities, vampire castles. 
All this and more in our weekly 
excursion into the adventure 

Your letters — on any compu¬ 
ter-related subject. And there's 
£15 in store for the week’s best. 

Software Preview 

A sneak peek at what you can 
expect to see in your local 
software store 'real soon now’. 

Hints and tips from the best 
brains in the country — PCNs 
readers. 

The place to be for bargain 
huntersor traders irtold micros. 

from where technology makes wave* — the USA and Japan. Plat 7] 
liegdarlnUWoBrtHihMmoeanthill—a Piet | 

Rift threatens MSX impact 
The impact of MSX micros in 
the UK may be fatally 
weakened following a rift be¬ 
tween Microsoft UK and the 
Japanese micro manufac¬ 
turers. 

'Basically, Microsoft has 
thrown a spanner in the works,’ 
said a spokesman for Toshiba, 
one of the MSX companies. 

Microsoft had not always 
turned up to meetings at the 
MSX working group, sending 
its apologies instead, he added. 

And when the working group 
needed advice or information 
from Microsoft, it has had to go 
to Ascii Microsoft in Japan, 
causing further delays. 

Several of the MSX com¬ 
panies have expressed concern 
at the lack of support from 
Microsoft in promoting the 
MSX standard in the crucial 
run up to the all important 
Christmas sales season. 

For its part, Microsoft is 
denying any suggestions of a 
rift. 

'Microsoft in the UK was 
never intended to play a major 
part in the promotion of MSX,’ 
said a Microsoft spokesman. 

However, it is widely be¬ 
lieved that Microsoft’s lack of 
enthusiasm in working with 
the Japanese companies stems 
from the fact that all the 
royalties and licence fees go 
directly to Ascii Microsoft. 

A contributory factor is that 
Microsoft spent a lot of money 
trying to sign up two UK 
companies to produce MSX 
machines. 

One of these was Dragon 
Data, whose MSX project on 
behalf ofGEC bit the dust when 
the company crashed earlier 
this year. It may yet re-appear 
under GEC’s banner. 

First out is Toshiba with its 
HX-10 — featured last week in 
Currys’ adverts which said that 
the micro was available in 
selected stores but could be 
ordered from any branch. It is 
priced at £279.99. 

QL VIEW — QL assn who've been 
waiting to hook op to a Sinclair 
recommended monitor can now do 
so for £299. The Sinclair Vision QL 
from Data Efficiency 10442-60155), 
is a 12in RGB colour monitor with an 
85-coiumn text display. The monitor 
comes with a cable that plugs into 
the RGB outlet at the bach of the 
machine and has a 12 month 
warranty. Sinclair also Mends to 
produce a‘QL printer’early next year 
—this ties in with its plans to supply 
a range of add-ons for the QL 
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ONITOR 
Danger lurks in 
Compunet Jungle 
There are more dangers than 
the legal traps we reported last 
week lurking in the Compunet 
Jungle. There are also sharks, 
out of place maybe, not no less 
vicious for that. 

With the free form of the 
Jungle and Compunet’s deci¬ 
sion to leave users largely in 
charge of what appears, there is 
nothing to stop a subscriber 
making a few quid by simply 
uploading a few pages of gar¬ 
bage and charging a king's 
ransom for access. 

Unfortunately, it is not possi¬ 
ble to examine the contents of a 
page before you purchase it, 
though it is possible for in¬ 
formation providers to produce 
a free page that will tell you 
what you are about to buy. 

Even though the system is in 
its early days and charges 
aren't being made yet to users a 
few rip-ofT pages have already 
appeared For example, it is 
possible to pay £20 to examine 
two pages that say: 'There isn’t 
a lot here for the amount itcosts’ 
and: 'I don't think much of the 
colour scheme either’. 

A spokesman for Compunet 
said that it was recommending 
that users of the system should 
never buy a page until they 
actually knew what they were 
purchasing, either through an 
information page or recom¬ 
mendation by another user. He 
added that if anyone was ripped 
off by another user they should 
get in touch with Compunet and 
action would be taken against 
the offender, who would have 
his number erased and be left 
with an unusable modem. 

Compunet — sharks in the Jungle. 

CTA weeds out 
cowboy retailers 
By this time next year you 
should be able to walk into a 
computer shop certain in the 
knowledge that it is staffed by 
people who know what they are 
talking about. 

And if you decide to buy 
something, you should be able 
to pay for it with a special credit 
card accepted in hundreds of 
similar shops around the 
country. 

This vision, almost too good 
to be true, belongs to the 
Computer Trade Association, 
which launched two new 
schemes for computer dealers 
last week. 

The first is a certification 
scheme to sort out the cowboys 
from professional retailers. 

Under this a dealer — 
whether a CTA member or not 
— would have to satisfy the 
CTA that its staff have adequ¬ 
ate knowledge and are able to 
give correct advice on the type 
of equipment it sells. 

If it passes the CTA's tests it 
will be able to describe itself as 
a 'certified computer dealer’. 

The credit card, which will 
probably be called simply 'The 
Card’ is aimed at shops that 
want to rival the multiples. 

Hitachi machine 
comes down in price 
Dixons has halved the price of 
the Hitachi MBE 16002 

Selling at £1,489 the IBM 
compatible machine comes 
with 128K RAM. two disk 
drives with 320K each, key¬ 
board and eight colour monitor. 

In addition, you get £900- 
worth of free software which 
includes packages like Word¬ 
star, Nucleus Generator and 
Calcmaster. With MSDOS as 
its operating system and Micro¬ 
soft Basic it will also run some 
IBM packages. 
• As PCN went to press last 
week, Dixons had made a 
£ 182m bid for the Currys chain. 

Gavilan micro 
bites the dust 
The Great Computer Shakeout 
has claimed another victim. 
Gavilan Computers is the latest 
US company to seek protection 
from creditors at the door by 
hiding behind Chapter 11 of the 
US’s bankruptcy laws. 

Gavilan burst on to the mar¬ 
ket last year when it announced 
what was then an innovative 
lap-held micro. Design and 
manufacturing problems held 
up its release until March this 
year. 

By then several other manu¬ 
facturers had managed to get 
similar products on to the mar¬ 
ket. According to one of Gavi- 
lan's investors, the company 
owes about $10 million_ 

Juki wheels out 
a pair of printers 
The Juki family of daisywheel 
printers (issue 10) has been 
extended with two additions. 

The cheaper of the two is the 
Juki 2200 at £309. Running at 
10 cps, this keyboard-pnnter- 
terminal comes with an inter¬ 
nal receive-only RS232C inter¬ 
face and works with micros 
using the same connection. 

At £918, IBM PCs and look- 
alikes can hook up to the Juki 
6300. With a 3K buffer expand¬ 
able to 15K, the printer has 
auto-underscore, proportional 
spacing, auto-justify, bold 
printing, shadow printing and 
auto-centring. For further in¬ 
formation contact Micro 
Peripherals on 0256 47232 

Hitachi —star exhibit at Dixons. 

PlAV ON — N you ever fancied yourself as Rick 
Wakeman The Musk System (TMS) may realise your 
dream. M £24.95, M comes on two floppies whkh hold 
the system and a Song $ Sound Library, and you get a 
96-page manual. In alt, there are five modules on the 

package to choose from; the editor, the keyboard, the 

creates sounds for the editor and the keyboard to use. 
TMS will also be available as two cassette packages 
each selling at £12.95 forthe BBC. 

PCN OCTOBER 131984 



QL Microdrive 2 
faces stem test 
Just when Sinclair must have 
thought it was safe to show its 
face again, another question 
mark hangs over the QL — 
failure rates. 

With the machine's first 
appearance in shops being so 
recent it is too early to talk 
about return rates, but with 
Christmas approaching it can 
hardly be too soon. One caller to 
PCN last week was on his 
fourth QL after a succession of 
Microdrive and overheating 
problems — checking around 
the retailers revealed that this 
is an extreme case, but also that 
problems with Microdrives 
aren’t uncommon. 

A Sinclair spokesman admit¬ 
ted: 'Problems are quite often 
related to the Microdrive in one 
way or another.’ Microdrive 2 
seems to be the weak link, and 
one dealer reported loading 
difficulties. 

During the summer Sinc¬ 
lair’s Nigel Searle promised 
that 'significant bugs’ would be 
dealt with as they arose He 
declined at the time to define a 
significant bug, but according 
to the spokesman some have 
been attended to. On the Mic¬ 
rodrives he said: 'Everything 
can be overcome. The Microd¬ 
rive, like a lot of other things, 
has had a lot of development 
attention.' 

It’s also had a bad press and is 
seen by many software sup¬ 

pliers as too unreliable to be a 
medium for their products. 
With a pair of them built in to 
the QL their reliability becom¬ 
es crucial. Terse messages like 
Incomplete file transfer' and 
'bad media’ could spell a lot of 
frustration, especially if the QL 
does sell as well to small 
businesses as the Spectrum did 
to home micro users. 

dBase II takes off 
with dB Compiler 
dBase II is well on the way to 
full language status with the 
release last week of the dB 
Compiler. 

International committees, 
compiler validation suites and 
all the rest of it are still some 
time off but the first compiler 
takes dBase II up a division. 
Anybody who wondered 
whether dBase II was fish or 
fowl can now rest assured — it’s 
fowl 

P&P (0902 43913) is distri¬ 
buting the product in this 
country. It comes originally 
from Wordtech of California 
and supports all versions of 
dBase II up to 2.4. The advan¬ 
tages of compilation are mainly 
in speed and efficiency, but dB 
Compiler also offers some 
transportability — when the 
compiled programs are linked 
to produce executable code 
cross-environment linkers can 
adjust the object code for diffe¬ 
rent operating systems. 

P&P says that to get the most 
out of the compiler you’ll need 
more than a 64K machine. 

You can use it under CP/M- 
80, PC DOS or MSDOS. and 
versions for CP/M-86 and Unix 
are on the way. It costs £675 
plus VAT. 

Digital Research has given the 
world a look at the shape of 
disks to come, and not surpri¬ 
singly, they’re round. 

But the company revealed 
more details last week of its 
interactive videodisc technolo¬ 
gy, Vidlink, which connects a 
Commodore 64 to a videodisc 
player (issue 72). DR’s aim is to 
make the link available to IBM, 
Apple, ACT and Acorn users, 
with a cheap hardware inter¬ 
face and software for each. 

Ns4 a leader in the budget games 
market, Activision has demon¬ 
strated a streak of generosity 
by offering free membership to 
the Activision Software Club. 

You’ll get a full colour 
quarterly magazine, access to a 
worldwide pen-pal network, 
and prizes for high scores. To 
join ring Activision on Maiden¬ 
head (0628)75171. 

A company that makes its living 
from one of the micro business's 
thorniest problems — Com¬ 
modore peripheral interfaces— 
has released a hard disk subsys¬ 
tem for the BBC Micro. 

Intelligent Interfaces (0789 
296879) has lined up the Motor 
Shark range of Winchester disk 
units for the BBC. 

Tswaaayaasff Franglais, Silver- 
soft is about to launch French 
on the Run. The £9.95 BBC 
program combines elements of 
an adventure game with its 
educational aspect — you’re 
cast as a war-time British pilot 
shot down over occupied 
France. Using your knowledge 
of French, you make your way 
back to Blighty. 

IEW FROM AMERICA 

US market leaders 
battle it out 
Atari boss Jack Tramiel 
attended an electronics show in 
Holland recently and on seeing 
the Japanese MSX hordes de¬ 
clared: 'We kept them out of the 
US, we will keep them out of 
Europe. We will fight them off, 
and we will fight them on the 
beaches.* 

Partly as a result, there is a 
strong rumour here that MSX 
chips wi 11 be enclosed in the new 
low-priced Atari promised for 
early 1985. 

If Tramiel is concerned with 
international struggles, Amer¬ 
icans are involved with their 
own. This is the most combative 
part of the year. While the 
sound of young football players 
hitting each other resounds 
through the suburbs and the 
leaves fall, US business grap¬ 
ples for position in the Christ¬ 
mas sales surge. 

One report claims that 50 per 
cent of all home micros are sold 
between September 1 and 
November 30. 

Apple and IBM are making 
aggressive moves and the na¬ 
tion is getting ready for Mac- 
Newsweek. The November 7 
special election issue of News¬ 
week will have 40 of its 114 
pages devoted to Apple ads for 
Mac and Lisa. Newsweek 
generally sells three million 
copies around the world, and 
Apple will be the sole ad vertiser 
in that issue. This exclusive 
deal is reputed to have cost 

I between $2 million and $3 
[ million. 

Macintosh softwares are get¬ 
ting into the shops at last, with 
games, communications pack¬ 
ages and graphics in the lead 

Few rivals to MacWrite have 
appeared, nor are there many 
spreadsheets to compete with 
Microsoft's Multiplan Perhaps 
the knowledge that Lotus is 
preparing an integrated Mac 
spreadsheet word processor for 
next year has dampened the 
software industry’s competi¬ 
tive urge. 

But products such as 
Dilithium Press's PC-to-Mac- 
and-Back for comma with an 
IBM PC, and Winterhalter's 
Data Talker/Mac. which lets a 
Mac emulate an IBM 3270 
terminal, may be seized on 
eagerly by executives who want 
Mac but work where the law is 
Big Blue. 

IBM was also in the news this 
summer when it announced 

Topview for $149. Topview is a 
strategic product,' says Bob 
Markell, IBM’s vice-president 
of software development at 
Boca Raton. Existing software 
for the PC will run under 
Topview but won’t take full 
advantage of the systems fea¬ 
tures. 

Now IBM has brought out 31 
of its own programs for the PC, 
grouped under two headings. 
There are the IBM Business 
Management Series, $695 
apiece, basically offering 
accounts functions, and the 
IBM Personal Decision Series, 
aimed at spreadsheet and 
graphics users but with price 
tags of $150 to $200, consider¬ 
ably more expensive than the 
competition, moving analysts 
to note that firms such as Lotus 
have hundreds of thousands of 
happy customers who won’t be 
budged too easily from what 
they already know and like. 

CkrtsRowWy 
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lurth bridge for 
Timex/Spectrum? 
Strong evidence from Sinclair 
quarters indicates that a ver¬ 
sion four of the Spectrum may 
be in the pipeline. 

Sinclair Research has denied 
any plans for a fourth, but on 
past experience of its handling 
of version three Spectrums 
there's room for doubt (issue 
28). 

When issue three Spectrums 
appeared some software writ¬ 
ten for earlier Spectrum models 
wouldn’t run on the revised 
version. This was due to a 
redesigned uncommitted logic 
array (ULA). 

One Sinclair software sup¬ 
plier admitted last week that 
there’s a good chance of a 
version four surfacing. But its 
lips were sealed as the original 
information came from Sinclair 

The manager of Micro mega, 
more forthcoming, threw some 
light on the subject. He said: 
'Distributors of the Timex 
TS2000 in the US ha ve included 
a plug-in module to reconfigure 
the Timex machine — so it 
looks like a Spectrum 

'Presently, this reconfigured 
machine exists in abundance in 
the US — and it’s on this basis 
that we’re marketing software 
over there.' The implication is 
that version four could owe a lot 

to the Timex machine. 
The Spectrum has survived 

fierce competition over the past 
two-and-a-half years. Perhaps 
it’s time for it to undergo some 
cosmetic surgery. 

The TS2000 is a better look¬ 
ing machine and has a similar 
spec to its English counterpart 
— running a Z80A processor, 
48K RAM. 24K ROM but with a 
space bar on the keyboard. 

OME FRONT 

ITL cures hitches 
on Hybrid for Oric 
The Oric 1/Atmos upgrade has 
caused some head-scratching at 
ITL Kathmill, maker of disk 
drives and cabling systems for 
Oric machines. 

ITL has had to produce a new 
version of its Hybrid cable, 
originally designed for the Oric 
1. TTte Hybrid < enthusiastically 
Pro-Tested in issue 52) comes 
complete with disk interface 
and Basic enhancements, and 
with a master disk holding the 
Oric DOS, utility programs and 
demonstration software. 

When the Atmos appeared 
earlier this year, users of the 
Hybrid started to report prob¬ 
lems booting the DOS. 

The differences between the 
ROMs in the Oric 1 and the 
Atmos caused the problem, 
which ITL has cured by alteri ng 
the circuity of the Hybrid 'to a 

plied them 

Bill and Ben weed 
out piracy cash 
from the industry 
A chance encounter at the PCW 
show revealed one facet of 
piracy, the dark side of the 
computer industry. 

On the ACT stand, we met 
two 11-year-olds from the Mid¬ 
lands who, for the purposes of 
this story, shall be known as 
Bill and Ben. Their purpose 
amid the Apricots was to bor¬ 
row from the company one of 
ACTs infra-red mice-cum 
tracker balls. Intrigued by this 
display of juvenile enterprise, 
we escorted the duo to a nearby 

small extent'. It is now selling 
an Atmos version at the same 
price (about £100) with the 
same DOS working at a diffe¬ 
rent frequency. 

hospitality suite and pli 
with iced cokes. The ensuing 
conversation makes fascinat¬ 
ing reading for anyone in¬ 
terested in the computer black 
market. 

Bill and Ben reckon they 
have about 200 games prog¬ 
rams at home. They were 
understandably hazy on the 
details but seemed to remember 
buying about seven of those 
titles. Bill is a Commodore 64 
owner, Ben a BBC Micro enthu¬ 
siast. 

With a short combined time 
in the software field, they have 
deprived the software industry 
of a couple of thousand pounds. 
Even more interesting is the 
background to this nefarious 
operation. 

Bill's mum is a teacher and 
through her Bill and Ben met a 
man known only as Tim (real 
name, for what it's worth). Tim 
proceeded to recruit our dyna¬ 
mic duo into the business of 
software copying. The system 
works like this: 

Bill and Ben pass the word 
around their friends that they 
know a man who wants original 
tapes. In return for their con¬ 
tributions they get a few copies 
— one to keep and the rest to 
give, sell or swap. Bill and Ben 

ACT program offers 
multi-dialling 
Act has become the first com¬ 
pany to let you dial up viewdata 
services like Prestel as well as 
standard 'teletype' services like 
Telecom Gold from a single 

program, called Corn- 
program. 

The pi 

mumque, has been packaged 
with ACTs on-board modem for 
the Apricot for an all inclusive 
price of £395. 

Telephone numbers, pass¬ 
words and user IDs can be saved 
to disk allowing you to dial-up 
automatically and log-on to the 
service of your choice at the 
press of a single button. 
■ ACT has bought 50 per cent 
of Swire Systems, the Hong 
Kong based distributor in the 
Far East of Sirius and Apricot 
micros. ACT and Swire were 
unsuccessful joint bidders ear¬ 
lier this year for Victor Tech¬ 
nologies. 

Window on the world from ACT making a communique. 

act as the middlemen 
These two software wizards 

first try to copy the stuff the 
hard way. reading tape headers 
or wriggling around software 
protection devices. They reckon 
most tapes succumb to their 
schoolboy charms without too 
much effort on their part. If the 
going gets really tough, they 
resort to the tried ana trusted 
method of tape-to-tape copying. 
Enter Bill's mum again. Cour¬ 
tesy of the local education 
authority, she borrows a tape 
recorder from her school and 
the copying business gets into 
full swing for an e 

Bill and Ben reckon there are 
others like them working for 
Tim, and Tim in turn is just one 
of several working for the boss 
of the operation, a man they 
know as The Master. 

So in return for a few blank 
tapes. The Master has a nicely 
organised distribution net- 

work, and a ready supply 
Charles Dickens wrote a book 

about this man. Among soft¬ 
ware dealers at the show, 
another interesting facet of 
copying became apparent. Af¬ 
ter first asking for Bill and 
Ben's real names and addresses 
(we didn’t ask, they didn’t tell 
us) the dealers launched into a 
tirade against that sort of activ¬ 
ity. After some probing by 
PCN's newshounds, to a man 
they admitted to music piracy 
— copying records onto tapes 

But then, as they all agreed, 
'that’s different, isn’t it?’ 

The show was also marked by 
another sort of underhand 
activity — this time straight¬ 
forward theft. Quicksilva re¬ 
ported a couple of joysticks 
missing. Mirrorsoft had a high¬ 
er class of customer who walked 
away with two Spectrum Mic¬ 
rodrives. but the most auda¬ 
cious theft of the week hap¬ 
pened at the Virgin Games 
stand. Although all the 
machines there were enclosed 
in arcade-type housings, some 
determined character had un¬ 
screwed a panel and nicked a 
Commodore 64. Left all the 
cables though — must have 
been a Vic owner on the up¬ 
grade^_NtarWsrtocfc 
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As featured in Radio l's 
rc Jb Chip Shop Saturday morning. 

GAMES 
1 Daley's 
9 Sherlocl 

TIRE 

Decathlon 

PUBLISHER MACHINE PRICE 

Beach Head 
14 Kokotoni Wilf 

Ocean SP. C64~ 
Melbourne SP.C64 

5 2 Monty Mole 

7 17 Elite 
8 — Avalon 

Monty Mole Gr 
Full Throttle ~Mi 

Elite 
Gremlin 

SP.C64 
SP.C64 £6 95 

£7.96 
Mfnwn 
Acomnoft 

~9-9~ Sabre Wulf 
S Lordaof MidmghT 

Hewaon 
Ultimate 

■aF" 

11 10 Decathlon 
Beyond 

12 8 Jet Set Willy ~SrfT 
13 12 Int Soccer 

Match Point 

8cB Puhtti 
Commodore 

C64 

C64 

16 — Football Manager Addictive SP.C64.AC £6.95 
16 18 Scrabble 
17 20 Death Star Intr. 

LeiaureGamea SP.C64.AC £14 95 

18 19 Frank N Stein 
~~ChiIIer~^M 

ZimSala Bim 
Maatertronic C64. 
Melbourne C64 

iw mu _ 

1 Beach-Head £9.96 
2 Sherlock Holme* £14.95 
3 Daley a Decathlon £7 .90 
4 Kokotoni Wilf £6.95 
5 Full Throttle £7.95 

£7 95 
._£7 95 

8 SabreWulf £T9S 
9 LordaorMidnight £9.95 

10 Jet Set Willy £5.96 

m Tim mu 
1 Daley’s Decathlon £7 90 
2 KohotoniWil? £6.95 
3 Monty MolT~ 
4 Decathlon £9 99 
6 Int Soccer £9 99 
6 Death Star Interceptor £7 .95 
7 Chiller £f95 
8 ZimSala Bim £9.95 
9 Astro Chase £8 95 

£6 95 10 Pitfall II 

MICROS 

BUYING A DISC? 

FIRST CONSIDER THE 
rs 

RAD RIV 
No DFS required 

* Provides all the facilities of a disc 
at a fraction of the cost. 

Available for BBC,Dragon.&Nascom 
computers. 

Tel.Laugharne<099 421) 515 

Designed to accommodate w tw"Nj y 
Home Computers and theu k( J| , I 1 
associated peripherals “ 
Adequate work space allows Unit D©S]c/Tq]D1© 

for Home Computer 
enabling sensible positioning C 40 (plus p » p) 
of source and other reference 7 .>J\J 
documents Working surfaces 
and back panel in beige teak 
or mahogany finish laminate 

Also available optional 

Wang Professional £3,076 7 Amatrad 

HOME 
COMPUTER 

CORPORATpN_^o^2U„„ 
NCR Dec MateV £1.984 

10 Kaypro £1.604 10 One > Mahogany Teak 

These charts are compiled from both independent and multiple tourcee acmaa 
the nnt ion Thev reflect what’s happening in high streeta during the week up 
to October 4 Toe games chart la updated er~-L T'-- —1-*-J — 

model and include VAT Info for the no-fnlU m 
_i chart —. 
d and include_ 

culled from retailers and dealer* throughout the country and is updat 
/ery month PCN Charts are compiled exclusively for us by RAM-Fw 

be contacted on 01-892 6596 

ited every week The prices quoted at 
r Information for the top-selling mic 
oughout the country and is undated 
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ANDOM E1CCESS 
H something we’ve said has outraged, amused or impressed you, this is your chance to answer 

bach. To ceiebrate the new-iooh PCN we decided to give our ‘star1 contributors a pay rise — 

the best letter of the week will now earn you £15. So send in your contributions to: Random 

Access, Persons! Computer News, Evelyn House, 62 Oxford Street, London W1A 2HG. 

BT is taking the 
wrong line on modems 

News of British 
Telecom’s 
promise that 

ping up the 
checks on the 

use of illegal modems has 
prompted me to write again to 
Random Access. 

It strikes me that BT is 
wasting its time hunting down 
the culprits. BT is not losing 
money by people connecting 
’unapproved’ modems to the 
telephone network through lost 
sales. And it is certainly not 
having trouble with the mod¬ 
ems damaging the system elec¬ 
tronically. So why is BT wast¬ 
ing money, and our money at 
that, monitoring the lines? 

My second thought is that the 
best way to stop people connect¬ 
ing 'bad’ modems up is surely to 
remove the temptation. To do 
that means incorporating mod¬ 
ems into the standard tele¬ 
phone connection box that 
everyone has in their house. 

There must be hundreds of 
companies out there making 
modems capable of user select¬ 
able baud rates, auto-dialling 
and auto-answering. BT could 
then install these in place of the 
old master telephone socket 
quite easily for a service charge 
of £20, which is BTs rate for 
putting in extension phone 
points. The householder could 
then simply wire up the compu¬ 
ter by means of an RS232 cable. 
The rental charge for the mod¬ 
em should be in the region of £8 
per quarter. 
C Haine. 
Rugby, Warwicks. 

That seems to put the ball in 
BTs court —Ed. 

Nice ideas — pity 
about the binders 
The 'new look’ PCN is a step in 
the right direction. More and < 
more computer magazines i 
seem to either put their prices 
up or cut down the amount of i 
pages, but PCN manages to cut i 
the price as well as increase < 
both the quality and quantity 
— amazing! i 

Now the bad news . . I 
Buying a PCN binder by mail 
order is, in a word, diabolical. I 
Earlier this year I decided to s 

I purchase a binder. So, after 
sending off£3.50ofhard earned 

* cash, I sat back and 
waited . . .andwaited. 

It took no less than ten weeks 
to arrive — six weeks after my 
cheque was cashed. And people 
say Sinclair are slow 
S Parnell, 
Ben fleet. Essex. 

Shamefaced, we must admit to 
difficulties in the binders de¬ 
partment. Hopefully, we have 
solved the problems and binders 
should be going out within days 
of receiving the orders — Ed. 

Last word on 600XL 
data processing 
In Routine Enquiries (issue 79) 
you make several misleading 
statements about word proces¬ 
sing for the 600XL. 

First, it is possible to link four 
disk drives to the machine — 
surely enough for most serious 
applications. 

Second, it is possible to obtain 
an upgrade to 64K for the 
600XL — they are readily 
available in the local store here. 

In summary I think your 
conclusion, 'You have to think 
in terms of a new machine' is 
totally unjustified. A Anderson 
will be well served by upgrad¬ 
ing the existing machine. 

By the way I have no connec¬ 
tion with Atari except as a 
satisfied customer. 
Gregory Kuopp, 
Gillingham, Kent. 

Four I00K disk drives are not a 
real alternative to two 320K 
drives — even if you can find 
software that will easily allow 
you to use four drives. Besides, r 
how much would four drives 
cost? —Ed. 

MSX could be a 
white elephant 
1 see that with MSX comes a 
whole barrage of manufactur¬ 
ers new to the home computer 
market — Sanyo. Sony, JVC, 
Mitsubishi, Toshiba, Hitachi 
etc. AH are probably more used 
to making televisions and other 
electrical goods. 

So why computers? And why 
all bunch together under one 
big MSX roof? 

I don't know about any other 
PCN readers but it seems as if 
someone is trying to make a 

clean sweep or a quick profit. 
Weren't some of these com¬ 
panies involved in the great FM 
CB purge of 1981 when FM was 
launched to wipe out AM and 
succeeded in wipingout itself as 
well? 

Obviously we’re not all going 
to go MSX — at least. I think 
not. Yet many will probably 
convert to it—but why? It is no 
better than any other computer 
on the market, most of them 
reliable. MSX looks like a white 
elephant. Compatibility might 
be a big attraction for business 
machines but not for the major¬ 
ity of home computers. 
Andy Clarke, 
Atherstone, Works. 

What tune do the 
pirates dance to? 

N ick Alexa nder claims < issue 
80) that piracy costs the indus¬ 
try about £100 million a year. 
Really? So how much are these 
companies making in profit? 
Whatever the reasons for Im¬ 
agined collapse, we all know it 
wasn't piracy. 

The second point concerns 
changes in the law. It appears to 
me that adequate protection 
already exists if one of these 
companies were prepared to act 
on it. Copyright laws are well 
established in this country — 
surely all that’s needed is a test 
case to set the precedent for 
software. 

People selling copied soft¬ 
ware as originals must be in hot 
water under the Fraud Act. 

Finally, the music business 
has suffered the problem of 
home copying for years and 
seems to have survived, despite 

the fact that it is now suffering 
at the hands of commercial 
software companies. 

How many games now fea¬ 
ture music soundtracks ripped 
off from music artists? 

How many software com¬ 
panies are paying royalties to 
those artists? 
John Holt, 
Basildon, Essex. 

For another slant on the issue, 
see Home Front in this week’s 
Monitor section — Ed. 

Newbrain owner’s 
plea for help 
I am the owner of a Newbrain. 
Last month the micro broke 
down — it is as if the computer 
has decided to ignore the 
keyboard. 

As I am severely physically 
handicapped I am totally de¬ 
pendent on my computer for 
any writing I may need to do. 

When I turn it on, everything 
happens as it should but it won’t 
respond to the keyboard so I 
can't load programs etc. 

As I'm unemployed a new 
system is out of the question. 

All I am asking for is some 
help in the way of addresses 
where I may be able to get it 
repaired cheaply. 
G Bland, 
Preston, Lancs. 

We have two phone numbersyou 
might try: Angela Enterprises 
on Stevenage 812439. and El- 
stree Computer Centre on 01- 
9536921 If any PCN readers in 
the Preston area can offer any 
help, please write to us and we'll 
forward you r letters — Ed. 

&i 
n-v —^_v7i 

w 
nl • ■ '' ! I 

Well, there was no bounce on that keyboard. Sir! 
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Read all about your micro 
-with SAMS computing books 

SAMS books will tell you all you want to know about your micro 

I APPLE I COMMODORE! 
88 Apple LOGO Programs 
Waite. Martin and Martin 

88 business, educational and tun programs to help you learn 
structured programming and LOGO syntax - fast' 

Book 336 pages/tSBN 0 672 22343 0/114.50 
Book wfth program disc ISBN 0 672 26224 XC26.50 + VAT 

Apple lie Programmer s 
Reference Guide 
David Heiserman 

An outstanding guide which encourages you to explore new 
programming ideas and procedures by providing all the relevant 
information at your fingertips 

416 pages/ISBN 0 672 22299 X/C17.9S 

Introducing the Apple Macintosh 
Connolly and Lietoerman 

E xpiores all aspects of the Mac's features and capabilities, including 
its display, keyboard, mouse, software, accessories and more 

192 pages/ISBN 0 672 22361 9/C10.50 

Atari for Kids from 8 to 80 
Zabmski and Scheck 

A fun guide which qixckiy and easily explains all the important 
programming concepts 

200 pages/ISBN 0 672 22294 9/Cl 4.50 

Programmer’s Reference Guide 
for the Atari 400/800 Computers 
David Heiserman 

An invaluable guide covering all aspects of programming 
Contains two large chapters on graphics 
496 pages/ISBN 0 672 22277 9/Cl 9.50 

Commodore 64 Programmer’s 
Reference Guide 
Commodore Computer 

The bestselling book on the 64. packed with professional tips to 
help you program successfully and creatively 

486 pages/ISBN 0 672 22056 3/C9.95 

Vic 20 Programmer’s Reference 
Guide 
Commodore Computer 

An easy to-use manual on VIC 20 hardware and software, to help 
you get the most from your micro. 

298 pages/ISBN 0 672 21948 4/C9.95 

PC DOS Companion 
Murtha and Petne 

A clearly written and well illustrated introduction to PC DOS 
commands and IBM PC hardware/software/DOS relationships 

208 pages/ISBN 0 672 22039 3/Cl 4.50 

Graphics for the IBM PC 
lllowski and Abrash 

Shows you how to do animation, create business graphs, design 
video games, and otherwise make practical use of graphics 

Book 192 pages/ISBN 0672 22191 8/C 13.50 
Book with program disc ISBN 0 672 26189 8/C26.50 ♦ VAT 

Available from all good booksellers 

SAMS books are distributed in the UK by Pitman Publishing, 128 Long Acre, London WC2E 9AN. 
For further information contact Helen Kitson on 01 379 7383. 

Pitman 



ROUTINE *m_ 

' I Here's an end to the hair-tearing nail-biting keyboard-pounding frustration of programming 

" your computer. Whatever your problem call on PCN\ panel of experts and we’ll come up 

with an answer. Remember we cannot reply personally, so no stamped addressed 

—wtopes please. Address your problems to Routine Enquiries, KM, Evelyn House, 

_62 Oxford Street, London W1A2HG._ 

Should I link my 
Pet to my 64? SI own a Commodore Pet 2001 

end a Commodore 64 and I 
d the to be able to choose, If I 

wanted. Pet or CMB Basic, to connect 
the Pet monitor to the 64, and mo 
the 64’s64K RAM without disturbing 
the Pet’s 8K RAM. What would I have 
to do? 
Anon. 
Hendon. London NW4. 

A What you describe is possi¬ 
ble —just — but it’s hardly 

worth the effort except as an 
interesting excercise. 

The answer to all of the 
questions is to connect the two 
machines either via an RS232 
or IEEE interface. The problem 
here is that although you could 
use the Pet's screen, the time 
lapse would make the system 
unworkable. The same problem 
goes for using the 64’s RAM 

You could use the 64 to hold 
programs or data but you'd then 
have to download it to the Pet 
before the Pet could use it. Even 
then you'd be limited to 8K at a 
time because the Pet won’t hold 
anymore 

The simplest solution to the 
Basic issue is to buy one of the 
numerous Basic extension 
packages for the 64. 

Adding colour to 
my Melbourne Draw 
^CouM you phase kelp me with a 

! and change the ink and caper 
colours to the ones of your 

I choice. Passing the cursor over 
a character position will then 
set the colours you've specified. 
Obviously, if you don’t want to 
change the attributes of a 
character position then you 
switch to skip mode, and if you 
want a different set of ink and 
paper colours you just change 
them. 

Your screens problem stems 
from the fact that the Spectrum 
will refer to the last print 
position used when it’s going to 
pri nt something new So al 1 you 
na ve to do is arrange for the last 
print position to be somewhere 
convenient: 

IS PRINT AT X,Y; 
20 1-OAD” "CODE 
In this example you have to 
select a blank area of your 
screen, set ink a in 13 to the 
paper colour of this area, then 
assign x and y so it prints here. 
Your program name will 
appear, but you won't see it 
because of the colour the ink is 
set to. If you’re using Mel¬ 
bourne Draw it would be useful 
to use the screen grid to work 
out the coordinates of x and y 
before you save it 

Printing pictures 
on the Commodore 
ftl purchased a Commodore SX 64 
Vr computer and a Shmwa CP80 
pnmer. I would like to draw pictures 

it how to add a new colour to my 

I also can't write a successful 
loader that enables me to write a 
sckxns and a main program 
together. No matter what I try, the 
same thing always happens. The 
******* loads OK. but as the main 
program starts to load the vcaxtxs 
wtH send up two lines, even MI don’t 
use the bottom two lines. 
K Norton, 
Stavely, Chesterfield 

A The Melbourne Draw prob¬ 
lem is relatively easy to 

solve. The program is designed 
to change colours in accordance 
with the way the Spectrum’s 
screen is designed, so it changes 
ink and paper colours one 
character position at a time. 

All you have to do is switch to 
the mode for setting attributes 

then reproduce them on the printer. 
Unfortunately. I have no idea of 

how to produce pictures, or how to 
dump them out 

b there an easy way that I can do N 
without having to resort to poking 
the diagrams onto the screen? 

, WH Lovelock. 
Bangor 

A You are in luck, having 
^purchased a printer that is 
compatible with an Epson. 
There are a number of utilities 
that will allow you to dump out 
the contents of a screen on to a 
printer of this type One such 
listing was published in PCN 
(issue 79). All that is required is 
for you to get the diagrams onto 
the screen. The simplest way to 
do this is by means of a drawing 
package You may find that 
using a light pen will make it 
even easier. 

Quite a number of such pro¬ 

ducts have been reviewed by 
PCN in the past and we are 
currently looking at a light pen 
and software from Stack (051- 
933 5511) which includes the 
software to drive an Epson 
printer. 

Unfortunately this is sup¬ 
plied on cassette and the SX64 
has no cassette port, but Stack 
may be able to help you. 

Attaching disk drives 
to the Electron 
/V wish to know H as Electros Plus 
VI interface can handle disk 
drives and if nut, are there any 
interfaces that can? 
James McCallum, 
Balomoak, Glasgow 

A No ... the Plus 1 interface 
cannot. unfortunately, 

handle disk drives. To attach 
disk drives to your Electron, 
you will need to get in touch 
with Pace or Acorn. 

Both companies are expect¬ 
ing their efforts to be available 
in the next couple of months. 
The Acorn version will, most 
probably, be Sony 3.5in drives 
with a similar ope rating system 
to the BBC. The Pace alterna¬ 
tive will be a little more stan¬ 
dard with 5.25in disks, it is 
expected. 

Both plug into the system 
port at the back and both should 
be capable of allowing other 
gadgets to be stuck onto the 
back. 

Accessing Prestel 
with modems 
ACould you please give details of 

modems and adaptors for 
accessing Prestel from a B8C B? I 
know about the Acorn adaptor, but 
how do others compare? 

Abo. how can I use the telesoft 
ware service? At home we have a 
teletext TV, but when I look at page 
700 on Ceefax, the software looks 
very strange, although certain words 
are recognisable 
Daniel Margolin. 
Salisbury, Wilts. 

A There are a number of mod¬ 
ems that can connect direct¬ 

ly with the BBC micro. Indeed, 
any modem with an RS232c 
interface can, with an appropri¬ 
ate connecting lead, plug 
straight in to the RS432 port on 
the Beeb. 

As usual, you paysyer money 
and takes yer choice. Let's 
examine the options. 

The Acorn Prestel Adaptor is 
a little overpriced at £113.85 
(see Issue 71), but viewdata 
software, connecting lead and 
an auto-dial capability (b in¬ 
cluded in the price. 

On the minus side, there is no 
1200/1200 half duplex capabil¬ 
ity — or the requisite software 
— for user-to-user communica¬ 
tion. Nor is there a 300/300 full 
duplex rate for communication 
with many of the hobbyist 
bulletin boards. Finally, there 
is no auto-answer facility (use¬ 
ful if you want to leave your 
micro on line so that friends can 
ring up while you are out of the 
house.) 

A modem that can offer all 
these facilities is the Miracle 
Technology (0473-50304) 
WS2000 World Modem The 
basic modem costs £129.95 and 
offers all the baud rates men¬ 
tioned above, together with 
75/1200 (reverse viewdata). 

The catch is that the connect¬ 
ing lead will cost you £ 10.35 and 
ROM-based viewdata software 
from £22.94 upwards. 

In addition, auto-dial and 
auto-answer facilities each cost 
£34.50 extra and have yet to 
obtain official BABT approval 
(but this won't be long coming). 

At the cheaper end of the 
scale is the Protek (0506- 
415353) modem It costs £59.95 
plus £14.95 for the viewdata 
and user-to-user software. Its 
disadvantage is that it's acousti¬ 
cally coupled (you plug your 
telephone handset into the rub¬ 
ber cups provided rather than 
plug it directly into the tele¬ 
phone line) and is therefore 
more likely to pick up faulty 
transmission from background 
noise. There is no ability to add 
auto-dialauto-answer capa- 
biities. 

In the middle range is the 
BBC comm* pack from Prism 
<01-253 2277). Costing £89.95, 
you get a 120075 modem, 
connecting lead and software 
on ROM. It can also be used at 
1200/1200 for user-to-user com¬ 
munication. 

Regarding telesoftware on 
Ceefax, you will need to buy a 
completely different interface 
which is known as the Acorn 
Teletext Adaptor and costs an 
arm and a leg. For all the free 
software on Ceefax it’s not 
really worth wasting your 
money on it. 
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Tips from readers to make programming easier or open up new avenues of possibility. A new 

look to PCM* pages means a new look to the payments too. Now £10 for every hint in print, 

and a hefty £50 for the Microwave ol the Month. Send your hot tips to Microwaves, PCN, 
Evelyn House, 62 Oxford Street, London W1A 2HC. 

Centre your 
text on the 64 
Here's a machine code routine 
to produce a command for the 
Commodore 64 which locates 
itself at the top of memory, 
$COOO in hex or 49152 in 
decimal. The program replaces 
the mct command with the new 
command cen (This is done by 
using a system wedge). 

ckn “The text to be centred” 
places the text in the centre of 
the screen. It centres text up to 
38 characters long. The com¬ 
mand can also be used with 
strings as can be seen with the 

following example: 
io a$-“commodore m” 
20 CKN AS 
30 END 

The following is a short ver¬ 
sion of the listing in Basic, 
to aS-“commodore m" 
20 8 = INT («0-IJEN(aS)V2 
30 FOR I = 1 TO S 
40 PRINT (HRS<32>; 
SO NEXT I 
60 PRINT AS 
70 END 
The routine should prove useful 
in tidying up many of your 
programs. 
Steven Jonas, 
Thorpe Bay, Essex. 

CENTRE COMMAND 
FOR THE COMMODORE 64 

COPYRIGHT 1684 BY S.JONAS 
TO USE TYPE CEN "TEXT HERE* 

0RI-0T0169 
: POKE 49192*1,A 
:next 
24594THENPRIHT-CHECK SUM ERROI 
' CENTRE COMMAND (C119e< 
•TO USE TYPE CEN •CMRO(34)*TEi 
192: PRINT "CENTRE OK. VEND 
169,0,133,291,169,160,133,29: 

TNT'CMECK SUM ERROR V END 
COMMAND 101984 BY S. JONAS' 
E CEN *CHR»<34>-TEXT MERE'CHR9134) 
ENTRE OK. VEND 
291,169,160,133,292 
291,149,291,200,208 
>2,169,292,201,192 
9,38,141,2,3,169 

169,192,141,29,160 
1,76,131,164,72,162 
,176,192,232,208 
173,32,163,182,169 
,8,179,164,29,192 
160,0,162,0,177,26 
,232,200.196.29,144 
,132,292,169,40,96 
,291,74,133,291,168 
O,193,136,16,248 
,0.189,176,192,193 
32,228,292,208,244 

>, 193,32,210,299 
08,243,104,96,0_ 

MTX assembler 
code and the VDP 
The machine code program 
below helps to demonstrate how 
to write to the VDP (Video 
Display Processor) from the 
resident assembler in the 
Memotech MTX series. 

LDB.90 
LDH.90 
LDA.O 
OUT (2>,A 
LD A.28 
OUTI2I.A 
LOOP1 LDA.32 
LOOP2:OUTil>.A 
INCA 
DECK 
JRNZLOOP2 
LDH.90 
DJNZ LOOP1 
LOOP3JR LOOP3 

This program fills the screen 
with the character display, and 
the code is relocatable using the 
OUT (2) instruction to access the 
14-bit auto-incrementing 
address register. 
D England 
Swindon, 
Vtilts._ 

Load first counter 
Load second counter 
USB of screen address 
Send it to VDP 
MSB of screen address 
Send it to VDP 
ASCII code for space 
Send it to VRAM 
Increment ASCII code by 1 
Decrement second counter 
If H =0 then run loop2 
Load second counter again 
IfBOthen run loopl 
Preserve screen display 

Clocking on to | 32ioo DEFine pr< k edure sprog I 

the Sinclair QL *•«»*“ 
The QL procedure below is ssisosavf. mdvl progname 
useful as it adds a line 1 bas 
containing the date and time to 32120 end DEFine sprog 
the current program in mem- The save sequence is then: 
ory. Of course, the clock in the datestamp (ENTER) 
QL should first have been set sprog (ENTER) 
with the 8DATE command It is easy, at a later date, to 

When developing programs I find the latest version by ex¬ 
tend to use three different amining the first line of each 
cartridges in rotation and save program, 
the program with a procedure Peter Eduards, 
such as: Headington Quarry. Oxford. 

1 REMark 1984 Sop 13 19:22:46 

32000 DEFine PROCedure datestamp • 
32010 OPEN_NEW#i5.mdvl_datestamp_ temp 

32020 PRI NT#15.“1 REMark"!DATES 

32030 CLOSE#15:CLEAR 
32040 MERGE mdvl_datestamp_temp 

32050 DELETE mdvl_datestamp_temp 

32060 END DEFine datestamp 

Comparing files 
on your Beeb 
The BBC's DPS contains a 
number of useful commands for 
examining the files on disk. 
Perhaps the most useful is 
•DUMP <fsp>. 

In Mode 0 and (3) this pro¬ 
duces a 40-column dump of the 
file and uses only one half of the 
screen. Using the windowing 
facilities of the Beeb, it is 
possible to display portions of 
two files at the same time, 
thereby allowing them to be 
compared. 

On running the program, you 
will be asked for two file names, 
one for the leff and one for the 
right. After entering these, the 
first one will be displayed down 
the left-hand side of the screen. 

To pause the listing, simply 
press the space bar. To obtain 
the second listing, press escape 
and again use the space bar to 
pause the listing 

The pause routine, assem¬ 
bled with procassem is a gener¬ 
al purpose pause, switched on 
with *rxu,4 and off with *fx 
13,4. It could be used in other 

Commodore 64 
double helpings 

1 have found a way of doubling 
the amount of storage space on 
almost all of my 5‘Ain floppies 
for use with my CBM 64. 

All you need do is reproduce 
the write protect notch on the 
left-hand side of the disk, so 

10 ON ERROR GOTO 7 
20 MODE 0 
29 PROCASSEM 

60 OBCLl <“DUMP 
70 VDU 28,40,31, 
73 ON ERROR OFF 

05O.STRT LDA 
O60LDX C236-4 
063CDV £236-4 
.'70J9R 6FFF4 

.'T90CPX £233 
IOOBEO STRT 

circumstances such as listing 
programs 
Kenn Garroch, 
Peripherals Editor. 

there’s a notch on both sides, 
then insert the disk upside 
down into your 1541 and format 
it. This may in some cases need 
to be done twice but I have been 
able to do this to all but a few of 
my disks. So now you have 
double-sided disks for half the 
cost. 
Chris Moody. 
BFPO 43, WGermany. 
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THE NEW ATARI 

A64K 
800KL 
EVERYTHING YOU WANT FROM A HOME COMPUTER 

SttCIAt ATAAHNTfOAATtO CMCUlTS QTiAfof | 

iSfVEiWKS'VJSVS 

•' »nn • propar Ml stroke keyboard we Mim in 

2 ATARI MO UK COMPUTER • (Oft We hm a limited number ol me 
mecbmel or CM «n«h in* Banc Programmer KM (Basic cartridge A 2 

2 ATARI 1010 PROGRAM RCCOROER ■ CM: For 
•00K byte* on a sisty minute caaaetie Tn 
control'unique soundtnrougn lacilrty Aiao 

P X»or aOO-OOO or XL aydam sntn ne. nelpU DOS 3 All cutlomere .no purcbaaa aDakO 

A ATARI 1027 LETTER OUALITY PRINTER C240 For Word proci 
7. ATARI TOUCH TABLET - €40 Enables you to dra. and paint pwturea on your T V acreen w.m me loucn ot . .tytu* 
A ATARI TRAK BALL CONTROLLER ■ CIO OA Enables cursor movement any direction and add! arcade real.im to your games 
A ATARI BUPP1 CONTROLLER - to JB: Tne ultimate toystKl term double tire button to grve you a greater competitive edge in your games 
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SILICA SHOP LTD. 1-4 The Mews Hatherley Hoad. Sidcup. Kent. OA14 4D* Tel: 01-309 till 
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1 Sidcup. Kent. DA14 4DX Telephone: 01-3091111 
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UTPUT: BBC 

I GRAPHIC ROUTINE 

It is generally agreed that the BBC 
computer offers excellent graphics 
facilities, although they can some¬ 

times be difficult to use. Essentially, all 
of the graphics commands are (or can be) 
vdi' commands and a sequence of vdu 
codes may be used to draw any shape, 
however complex. This looks great in 
listings, but it can be difficult to read and 
— more important, from our point of 
view — tedious to write. 

Suppose you want to draw a red 
rectangle, of some size, halfway down 
the right-hand side of the screen - what 
should you do? What often happens, 
mostly due to a lack of planning, is a 
time-consuming process of trial and 
error. Rather than get out the squared 
paper and the eight times tables it seems 
easier to draw any old rectangle, check 
it, draw it again (bit closer that time), 
and again . . by the third or fourth 
attempt, the result may be passable. 
Even if the figure is designed carefully 
beforehand, it is often necessary to see a 
shape on the screen to know if it is 
correct, however it looks on paper. 
Again, not everyone is expert on such 
things as 'relative plotting’, 'colour 
masks’, 'fill with logical inverse colour’, 
and some means of experimenting with 
these new ideas should be welcome. 

This routine is halfway between being 

a utility and a fun program (by defini¬ 
tion, utilities are not fun). It is a greatly 

extended version of the 'etch-a-sketch' 
type of program that allows you to draw 
on the screen using simple controls. In 
this routine we include a number of 
useful (and some quite advanced) plot¬ 
ting techniques and a status line that 
tells you what you are doing at any time. 
In the example of the red rectangle 
quoted earlier, you would draw the 
shape using the routine’s drawing facili¬ 
ties and then read off the ocols and 
coordinates that defined the shape. 
When you have finished the screen you 
would then be able to save it using the 
screen save utility given elsewhere in 
this section, print it out, or simply stand 
back and admire it. 

Having chosen a mode, the top line of 
the screen is reserved as a status line 
containing useful information, while 
the rest is defined as graphics window 
where you can play around to your 
heart’s content. The basic actions consist 
of moving the cursor (a small dot) and 
selecting various options by pressing the 
function keys. Some of the facilities 
provided on the function keys are 
essential, while others are really a 
matter of personal choice. Those we have 
provided vary from the necessary 'join 

two points’ to the frivolous 'Moirt mode'. 
All ten function keys are used 

Unless you are using this to doodle 

(yes, it's great for messing about on too!) 
you may need to refer to the status line to 

see what is going on. This line consists of 
seven fields and looks like this: 

808 66 F 1 3 3 M 
Notice that this is only given as an 
example. The significance of each field 
(starting with the one on the left) is as 
follows: 
• Cursor horizontal position. This is the 
horizontal displacement of the dot- 
cursor from the left hand edge of the 
screen. Its range is 0-1278. 
• Cursor vertical position. This is the 
vertical displacement of the dot-cursor 
from the bottom edge of the screen. Its 
range is 0-982 (slightly less than the 
maximum 1023 as the top line of the 
screen is reserved i Each of these 
co-ordinates is measured in suitable 
units for subsequent plot and draw 
commands. 
• Cursor speed f stands for 'fast' and s 
stands for 'slow'. The s position is very 
useful for fine movement and high 
definition, while r is handy for zooming 
around the screen quickly. 
• Number of fixed points. You are 
allowed to 'fix' up to two points and this 
displays the number fixed at any time. 
• ocol mode. The foreground colour 
(which is used for all your drawing) is 
indicated by the colour of this character, 
while the number indicates which ocol 
effect is being used. For foreground 
plotting, the official range is 0 to 4 - see 
description in the user guide. 
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• Palette change. This field is used 
during a palette change to indicate the 
’from’ and 'to’ colours. At any time it 
shows the result of the latest palette 
change. 

• Moirt mode An m in this field 
indicates that the plotting is being done 
in a special way, loosely related to moirt 
patterns. Otherwise the field will be 
blank. 

Features available 
The program is in Basic and can be run. 
It is short enough to be able to operate on 
a disc machine and in all modes, so it 
should run on any (32K) system. 

Once you have selected the mode, the 
function keys come into effect and we 
shall look at those shortly. The only 
non-function keys that are relevant are 
the cursor keys, Q and delete. The 
cursor keys are used to move the cursor 
around - the movement features full 
wrap-around and auto-repeat, delete 
will delete the last fixed point if there 
was one, otherwise it will do nothing. 
This is necessary as certain functions set 
their own fixed points which you may not 
require. Finally, Q is used to quit the 
program, and to reset the cursor and 
function keys to their normal modes of 
operation. 

You can press a function key at 
(almost) any time to select an effect as 
follows: 

W: Speed select. This key toggles the 
speed setting between r and s. 

fl: Fix point If you have not used both 
fixed points, this will fix one for you. The 
point is left behind when you move the 
curaor away and will appear in the 
current foreground colour. 
12: Join. Joins the previous fixed point to 
the current cursor position with a 
straight line. Notice that, if there are 
two fixed points when you do the join, the 
first will be lost and the current cursor 
position is inserted at the top of the list of 

fixed points. 

This means that you can move around 
and 'join’ to create a polygon without 
having to specifically save any of the 
vertices — that is done for you. If you do 
not want to remember the last point 
joined as a fixed point, use delete to get 
rid of it. 

13: Triangle. Draws a (filled) triangle 
using the last two fixed points and the 
current cursor position as vertices. This 
implies, of course, that you must have 
two points already fixed before you can 
draw the triangle. If not, the request is 
ignored. The current cursor position is 
saved as the latest fixed point and the 
one saved before that will also be 
remembered. Consequently, after a 
’triangle’ command, there will still be 
two fixed points (as there were before), 
but they will be the last two points 
visited. This scheme makes it easy to 
draw rectangles and other shapes com¬ 
posed of triangles because it has a 
chaining effect analogous to that of the 
’join’ command. 

f4: Circle. Draws a (filled) circle centred at 
the latest fixed point so that the current 
position lies on the circumference. The 
centre is held as the last fixed point so 
that a series of concentric ci rcles is easi ly 
drawn. If there are no fixed points the 
request is ignored. 

15: Moire. Selects moire mode - the key 
acts as a toggle between moire on and off. 
As the cursor moves, straight lines are 
continually drawn to the last fixed point. 
Because of the relatively low resolution, 
even in mode o, the slight imperfections 
in the lines give the appearance of a 
moire pattern Strictly speaking, a 
moire pattern consists of two almost 
identical patterns overlayed to give 
’interference’ effects, but the results in 
this mode are very similar. 

An example ofthe display in this mode 
is reproduced below. In this diagram, the 
frame around the graphics area was 

drawn using ’join’; normally, no such 

boundary is used unless you draw one 
yourself. 

»6: Text Allows you to type in text to label 
diagrams and plans. The cursor position 
will be the top left hand comer of the first 
text character and the colour ofthe print 
is the same as the current foreground 
colour. To exit from this mode, press 
<retum>. Notice that delete does not 
work in this mode, neither can you erase 
letters by overwriting them, as the 
printing is done using vdu b, which 
means that characters will overlay 
others rather than wipe them out. This is 
actually a rather useful feature as it 
enables you to produce different styles of 
lettering. 

f7: Ckangs colour. The current gcol colour 
can be changed by holding down either 
the 'cursor up’ or 'cursor down’ key to 
step through the available colours. To 
indicate that you are in this mode, field 5 
is replaced by a solid block whose colour 
indicates the colour you will select by 
pressing <retum> All subsequent 
plots will use this colour. When 
<retum> is pressed, the colour is 
retained, but the field is replaced by the 
current ocol mode number 

IS: dungs ocol The cursor up/down keys 
will step the ocol mode through the 
values 0-4. Leave this mode by pressing 
<retum>. Initially this field is set to 0 
which means that all plotting will be 
done in the colour specified, i.e. white 
f9: Palette. In modes other than 2, you 
might like a rest from the rather drab 
colour scheme, and use of this key 
enables you to change the palette, 
thereby introducing new colours. Field 6 
will display a logical colour number in 
the range 0- (maximum number of 
colours for that mode less 1); step 
through the range using cursor up down 
and press <return> when you reach the 
logical colour number you wish to 
amend. 'Cursor up’ will now step that 

15 
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★ ★ ★ ★ ★ ★ New * * * FROM 
FOR SPeCTRUM C MICRODMCOWHCKS 

ALL PROGRAMS ARE NOW SINCLAIR MICRODRIVE” COMPATIBLE AND, 
PLUS 80 VERSIONS WORK WITH 15 DIFFERENT CENTRONICS/RS232 

INTERFACES AND PRINTERS 

★ VAT MANAGER ★ £8.95 

★ PLUS 80 VAT MANAGER ★ £19.95 

★ PLUS 80 STOCK MANAGER ★ £19.95 
Write to us for a quotation for the software, the interface and the latest high 

performance Japanese Dot Matrix Printer —you will find our prices very competitive. 

VAT MANAGER js available in standard form which works with ZX™ and Alphacom 32 column 
printers, and the Plus 80 version works in conjunction with most Centronics/RS32 Interfaces 
and printers which are menu selected from software. 

V4T MANAGER _ a ************************** 

welcome aid to the business 
faced with the completion of 
his VAT 100 return. Provides 
calculation and checking 
facilities for any 
combination of Gross/Net 
values input. VAT can be 
analysed under defined 
classifications. 

*************************************** 
STOCK MANAGER — (Available in Plus 80 form only) — provides a controlled stock 
accounting environment for 
up to 600 different product 
lines. Full facilities exist for 
the production of Invoices, 
Price Lists, with the facility 
to show Stock Status, Stock 
Adjustment and Re-order 
requirements 

Also availabie^SSSI^^^RR^^^S^^^^^W^W^^^^sSS!^^^^^ 
versions £9.95 and 80 column PLUS 80 versions £19.95. 

★ ★ ★ ★ UTILITIES £9.95 ★ ★ ★ ★ 
* MACHINE CODE TEST TOOL* 
* EDITOR ASSEMBLER* 
* MASTER TOOL KIT* 

(Existing users wanting latest versions will receive a £3.00 
rebate on return of old cassette) 

Until stocks reach WHSMITH and other retail outlets send cheque or telephone details to 0753 889055 
Replacement tapes only available from OOP direct. 
OXFORD COMPUTER PUBLISHING LTD., 4 High Street Chalfont St. Peter, Bucks. SL9 9QB. 

SOFTWARE * + + * SIMPLY THE BEST 



13 colour (the logical colour number will 
change colour) through the full range of 
colours. Press <retum> when you find 
the one you want. 

This sounds very complicated but in 
practice it is easy to use. For example, if 
we were in mode i, colour 2 would 
normally appear yellow. To change this 
to say, magenta, we would select the 
'palette' facility and hold down a cursor 
key until field 6 showed the numbt-r T 
Now press <return> Holding down 
'cursor up’ will swap colour 2 for the full 
paint-box of colours - stop when it turns 
magenta and press <retum>. Notice 
that anything that appears in yellow 
will change colour in sympathy with the 
swapping colours. 

These facilities provide a good range of 
material both for the experimenter and 
the working programmer. Recently, I 
have used this routine to design a 
backgammon board and the task was 
greatly simplified by the ability to 
change palettes and to read ofTthe X and 
Y co-ordinates of key points once the 
board began to take shape. 

On the other hand, it can provide some 
interesting information about the 
effects of different ocol setting and 
colour changes. 

The routine can easily be amended to 
accommodate other graphic effects, de¬ 
pending on your own requirements. 

How rt works 
Once the initialisation has been com¬ 
pleted, the program enters a large loop 
(lines 210-380) which checks for any 
valid key being pressed. Action is taken 
depending on the key found and. with 
the exception of Q (quit program) this 
causes a procedure to be called to 
handle the processing of that request. 
On completing the procedure, control is 
returned to the loop. 

Procedures 
The bulk of this program is made up of 
procedures-for a start, each key option 
has an associated PRocedure. These are: 

Key procedure Name 
fD speed 
n fix 
f2 join 
f3 tring 
ft circle 
f5 moirt re text 
f7 colour re gcol re palette 

The function of each of these PRocedures 
should be obvious - the set is completed 
by some less obvious ones: 

procnewcol is called proccolour to 
step the foreground colour through a 
range of values. The parameter indi¬ 
cates whether the step is up (+1) or down 

(-1). 
Similarly, procnewgco performs the 

same service for procedure procgcol. 

Two such procedures are required by 
the palette-changing procedure; one to 

change the logical colour number and 
one to change the actual colour once the 
logical colour has been selected. These 
are denoted by procchcol and procv- 
ducol respectively. 

If there are fixed points, pressing the 
Delete key will remove the latest one 

and calls procdbl to do so. 
One very important routine is proc- 

move which is used to move the cursor, 
update the display and draw a new line if 
'Moir£' mode is set; this procedure is 
called each time a cursor key is pressed. 
It takes two parameters, namely: 
amount of horizontal and amount of 
vertical movement in that order. 

Last and least, procbeep does just 
what the name says. 

Extensions 
The number of variations is basically 
limited to the number of functions you 
can squeeze out of your function keys. In 
this utility, the keys are programmed to 
generate ASCII codes from 200 upwards. 
To get more from them, you can 
reprogram the ctrl, shift and ctrl/ 
shift versions of the key (using *fx zm - 
228) and extend the program loop by 
including one or more of the relevant 
procedures. 

As written, the routine falls neatly 
between 'useful' and 'eryoyable' - if you 
have more (or less) serious uses for it, 
then this will be reflected in the 
modifications you choose to include. For 
example, if you want to use the program 
for drafting out plans or mathematical 
figures a grid of squares would be useful 
for guidance. One key could be used to 
switch the grid in or out. 

Another useful facility is sometimes 
known as'rubber-banding'which means 
that as you move a line around, the 
previous copy of the line is deleted giving 
the illusion of a rubber band fixed at one 
point with the other being dragged 
around the screen under your control. 
This is an easy amendment, as the Moir£ 
facility is itself a simplified version of 
this technique. To enable the Moir£ 
mode to become a 'rubber-band' mode 
you will need the following additions to 
the routine: 

1765IF moire'* MOVE X*,Y*: 
GOTO 1780 

1795IF moire'* GCOL3,col'*: DRAW 

FX*<nf*),FY*(nf*> 
The effect of this is to eor the colour of 
the line you have just drawn with itself, 
producing black. (Probably - it depends 
very much on how the colours got onto 
the screen in the first place. Because this 
is not a 'pure' effect, and depends on 
other factors, it has been omitted from 
the original list of facilities.) 

Unless you use a monitor for your 
display, you have some difficulty in 
reading mode o screens. At present, the 
cursor is only the size of the smallest dot 
possible in the chosen mode and this will 
not be visible on a television set. One 

worthwhile improvement would be to 
enlarge the cursor - perhaps to a 
'crosshair sight’ - so that it is easier to 

see. You might like to do this for yourself 
by amending lines 1770-1810. 

We have already observed that any 
series of graphics commands can be 
thought of as a string of vdu statements. 
In many cases, the instructions that 
create a screen are far more compact 
than the screen itself and that set of 

Variables 

Variables abound in this program - here 
is a list of the important ones, together 
with their meanings. 
FX%<2) The X co-ordinates of the 

fixed points. 
FY%(2> The Y co-ordinates of the 

fixed points. 
ini'* The width of the screen 

(constant = 1280). 
my* The height of the screen 

(constant - 984). 
X* The current X co-ordinate of 

the cursor. 
Y* The current Y co-ordinate of 

the cursor. 
D* Displacement of each step in a 

move. For ’slow’d* *2 and for 
’fast’ D*«is. 

nf* The number of fixed points at 
any time. 

gcol* The current ocol mode in the 
range 0-4. 

col* The current foreground 
(plotting) colour. 

was* The colour of the point 
'underneath' the cursor. 

fix* Set to 1 to indicate that the 
point beneath the cursor is to 
be replotted, instead of being 
blanked out. Otherwise fix * 
is set to 0. 

white * The number that represents 
white in the current mode. 
With one exception (what is 
it?), this is one less than the 
number of colours available 
in that mode. 

In addition, quite a few 'local' variables 
are used within procedures (but not 
across the program) as temporary stor¬ 
age. The use of these variables is 
reasonably obvious when you look at 
how they are used. One variable may 
serve several functions in the different 
sections in which it appears, but because 
of the way it is used, this will not cause 
any problems. 

instructions is nothing more than a list 
of vdu codes. This suggests the interest¬ 
ing possibility of remembering signifi¬ 
cant codes (ones that contribute to the 
form of the screen, rather than those 
associated with your wandering around 
it) and saving them for future use. 

As an example, the four bytes: 

12,17,1,65 
are easily remembered and, when pre¬ 
ceded by vdu, they will clear a mode 2 16 

PCN OCTOBER 131984 16 



◄ lsj^fsay ) screen and print a red letter a in the those instructions can be implemented generating the appropriate vdc codes, 
top comer. This may not seem very by a one-liner as simple as this: Callings new procedure would execute 

interesting, but if you want to store that MODE 2:X=OPENIN(“data”>: that list of codes (thereby updating the 
screen (in the normal way with’save), it REPEAT VDU BGET#X:UNTIL screen) and also store them in the table, 
will cost you 20,480 bytes! The four EOF#X Before you quit the program, ’save the 
single byte codes, together with a small This interesting technique would allow table to tape or disc, 
overhead to do the vnuing are definitely many 'screens' to be stored in a much If you go through with this modifica- 
a better bet. Even fairly complicated smaller space than would normally be tion you will need one further proce- 
screens can be broken down into a occupied by just one normal high- dure to read the data back into the 
shortish list of vdu codes which could be resolution screen. Furthermore, for cer- program, ready for further processing, 
stored and then drawn' back onto the tain types of screen, it would be much We have already seen that this is a fairly 

screen using vdu commands (or ohwrch faster to'draw'than it would be to’load simple job. 
if you are writing in Assembler). it from tape (but probably not disc); and Alternatively, the code could be 

To implement this feature in the so, for once, we gain on the roundabouts merged into an entirely different prog- 
utility will require some care. Basically. and the swings. ram, for example a game. This could 
an area must be set aside to hold the data Although this feature is not included then create the screen from a small 
and important vdu codes (such as those in our utility, the program was written amount of data held either within the 
from purr or gcol commands) should be with the idea in mind and the amend- program (as data) or on file outside it. If 

stored there as they are executed. When ments should not be too difficult. The you decided on the latter approach, then 
the screen is complete, saving the table best approach would be to take one the data would be available to any 
of data is tantamount to saving the function at a time and to include in its program that cared to use it, provided it 
instructions for drawing the screen and procedure the correct instructions for contained the drawing’ procedure. V 



Hey Prestel. A new dimension 
for the BBC Micro. 

Add the new Prestel Adaptor to a 
BBC Miero and you ean download all 
programs available on the Prestel serviee. 

Which considering Prestel is fast 
becoming a major software source, is a 
very attractive proposition indeed. 

You ean, for example, connect it to 
the grow ing Micronet 800 database.This 

gives you an extensive choice of educa¬ 
tional and business programs. Other‘closed 
areas* for private company 
communications are also 
available. 

And that's in add¬ 
ition to games that range 
from simple to sophisti¬ 
cated. Plus electronic- 
shopping and hanking 
facilities, and an ex¬ 
tremely useful personal 
‘mailbox* service. 

But that's only the 
beginning. The Adaptor 

Technical Specifications 
For um* with any BBC! Micro’B’with 1.2 MOS 
or later issue. 
Prestel I.anguagc ROM supplied. 
Dealer will install BOM together w ith MOS update-if 
required in the BBC! Micro. 
Interfaces to any BT connection attached to 1200/75 
baud dial up system (eg. PresteUMicronet.Telecom Gold). 
A BT socket outlet of the latest type will be required. 
Connection via BS423 serial port. 
Height 70mm. Width 210mm. Depth 350mm. 
(Colour: BBC Computer Cream. 
Power in 240v. 50llZ. 15w. 
(>perating Temperature 

also enables you to access Prestel infor¬ 
mation on any TV or monitor. And store 
the data so that it ean be displayed or 
manipulated how and when you require it. 

Vi hat's more1, the Prestel Adaptor 
turns your BBC Micro into a terminal 
that can link with other dial-up computers 
with 1200/75 baud interface. 

So you can, for 
\ example, have access to 

the British Telecom Gold 
•lectronic mail and 
telex service1. 

In fact, thecnor- 
mous potential of 
our Prestel Adaptor, 
coupled^ with a 
surprisingly modest 

it a most 
economical way 

t more* from your 
Micro. 

The1 BBC Prestel 
Adaptor is currently 
only available via mail 
order. 

You e-an order it 
on vour credit card bv 
ringing 01-200 0200 at 
any time,or0933-79300 
during office hours. 

Alternatively, send 
off the e-eiupem below. 

To: BBC Microcomputers, c/o Vector Marketing. 

Denington Ksialc. Wellingborough. Northants \N8 2RI. 

Please send me_BBC Prestel Adaptor at £113.85 

each. inc.VAT and delivery. I enclose PO/cheque payable to 

Headers A/C. Acorn (Computers Ltd. or charge my credit card. 

price of £90 + V 
exciting not to me 

Card Number- 
1 \m~% \ .a« V.«e..»|Metrl 

\ tills* 

| Addma 

VUmI. 

I Signature Pf.N9 
HrfiX'ml v. MO Win \ IT V. 2I.> 400220 

The BBC Microcomputer System. 
I >e»igned. pniilunil and distributed by Vum < iompulm I .united. 

Prestel and the Prestel symbol are trademarks of British Telecommunications PLC 



& UTPUT: ATARI 

SCREEN ANTICS 
Are you using your Atari's graphics to their fullest? Richard Parties explains how you can 

exploit their potential hy using the display list cowtroMod by your friondfy Antic. The Atari Computer is noted for the 
outstanding graphics facilities 
which it possesses. However, their 

full potential is, more often than not, 
unrealised. 

This is often the case when it comes to 
the display list and its applications. For 
example, the Atari Basic Reference 
Manual sent out with the 400 and 800 
computers lists only 9 out of the 15 
graphics modes possible and does not 
explain how to mix modes. 

First, it is necessary to know what the 
display list is. Inside the Atari computer 
there is a microchip called Antic which is 
used to control the graphics. The prog¬ 
ram that Antic runs is the display list. It 
governs which graphics mode( s) are to be 

displayed and any special instructions 
that are to be carried out. 

To understand the display list it is best 
to consider the Atari's screen as a 

number of horizontal lines, each as thick 
as a graphics mode 8 horizontal line. 
These are scan lines. Thus, a graphics 0 
line is 8 scan lines high and a graphics 2 
line is 16 scan lines. The display list just 
involves telling Antic which mode lines 
to display to build up a graphics screen. 

There are two ways of utilising the 
features of display lists, either write one 
from scratch or customise an Operating 
System display list. 

The first consideration when writings 
display list from scratch is the number of 
scan lines; this should not be many more 
than 192 as this could cause the picture 
to roll. Less than 192 is all right, in fact it 
will increase the speed of the program as 
less time is spent on drawing the screen 

Figure 1 shows a typical display list. It 
has a graphics 2 heading, graphics 1 
subheading, two graphics 0 lines, some 
graphics 8 lines and finally another 

graphics 0 line. To seperate the text 
some blank lines have been inserted, 
this is not necessary but can give a 
neater more easily read display. 

1 Figure 2 1 

I 
bi 

^■1 

Before writing the display list the 
number of scan 1 ines must be worked out 
using Figure 1. The text at the top will 
use the following number of scan lines: 
16 (for graphics 2) + 2 (blank lines) + 8 
(for graphics 1) + 2 (blank lines) + 8 
(graphics 0) + 2 (blank lines) + 8 
(graphics 0) + 2 (blank lines) - 48. The 
text at the bottom of the screen uses 2 
(blank lines) + 8 (graphics0) = 10 scan 
lines. The text modes will, therefore, 
take up 48 + 10-58 scan lines, leaving 
192-58= 134 scan lines for graphics 8 

It is now possible to start writing the 

display list. 
112 The vast majority of display lists 
112 start off with three blank 8 lines 
112 instructions, giving a total of 24 

blank lines. This is to prevent 

overscan. 
71 This is more easily thought of as 64 

+ 7. The 7 means display Antic 
mode 7 (graphics 2) and the 64 is a 
load memory scan instruction, 
which tells Antic that the next two 
numbers are where the screen 
RAM starts. 

8 Theaddressisstoredlowthenhigh. 

40 So the screen RAM starts at 
40.256 + 8 = 10248. 

16 Leave two blank lines. 
6 Display Antic mode 6 (Basic mode 

1). 
16 Leave two blank lines. 
2 Display Antic mode 2 (graphics 0). 

16 Two blank lines. 

22 Antic mode 2. 
16 Two blank lines. 
Then for the graphics 8 part of the 

screen the next instructions should be 
134 lots of 15, right? Wrong! A load 
memory scan instruction is needed when 
the screen RAM passes over a 4K 
boundary. Therefore, the number of 
bytes used so far needs to be calculated. 
This is 20 (for Antic 7) + 20 (for Antic 6) 
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+ 2 * 40 (for two lines of Antic 2) = 120 
bytes. Note — no memory is used up 
when blank lines are displayed l. 

As screen RAM starts at 
40.256 + 8 = 10248, the first 4K 
boundary will be at 48 * 56 = 12288 lie 
on page 48, IK is 4 pages, therefore, 4K 
boundary at page multiple of 16). As 

Line 20 calculates where the display 
list starts by peeking locations 560 and 

561. Lines 30 and 40 insert the different 
modes. It is important to remember 
when poking into the display list that 
the first 6 numbers are blank lines and 
load memory scan instructions. Care 
must be taken when PKiNTing to the 

of all changing the display list. From 
Figure 1, each mode line that requires 
fine vertical scrolling must have 32 
added to its display list instruction. The 
number of scan lines to be scrolled up is 
then poked into location 54277. This 
should be a number between 0 and 7 for 
Antic modes 2, 4 and 6; a number 

screen RAM starts at 10248 then 
12288 - 10248 = 2040 bytes of memory 
can be used before crossing a 4K 
boundary. Because 120 bytes have 
already been used, 2040 - 120 = 1920 
bytes are available for graphics 8 before 
crossing the 4K boundary', this is 
1920/40 = 48 lines of graphics 8 (Antic 
15). 

Therefore, the next numbers in the 
display list are 48 lots of 15, after which 
follows an Antic 15 line with a load 
memory scan, ie 15 + 64 = 79. The next 
two numbers are where the rest of the 
screen RAM starts from, low then high. 
As this is page 48 (address 12288), the 
next two numbers are 0 and 48. 134 
Antic 15 lines are required so there 
follows 134 - 49 = 85 lotsof 15. Finally: 

IS Blank two lines. 
2 Display Antic mode 2 

65 -lump to start of display list which, 
0 Starts at page 6, ie 6.256 = 1536 
6 
The display list is poked into RAM — 

program 1, page 6 is used. The computer 
is told where to find the new display list 
by poking the address of the display list, 
low then high, into 560 and 561 — line 
110. 

The difficulty arises when PRiNTing or 
purring to a new display list. However, 
this is overcome by considering each 
section of different modes as separate 
'graphics windows'. The top left corner of 
each window is coordinate 0.0. The Basic 
mode number of the window is poked 
into location 87, and the address of the 
start of the screen RAM for the window 
poked into locations 88 and 89, low then 
high. This is shown in program 1 lines 
120 to 180 

Customising an Operating System 
display list is probably easier than 
writing one from scratch as it just 
involves calling a graphics mode, find¬ 
ing the display list start and then a few 
simple pokes. For example, program 2 
shows a graphics 0 display list custo¬ 
mised with a line of graphics 1 (Antic 6) 
and a line of graphics 2 (Antic 7). 

screen because of different byte lengths 
per line. Experimentation is probably 
the best idea with display lists to get the 
display required. 

Characters in Antic modes 2,3,6, and 
7 are defined in the usual way. but Antic 
modes 4 and 5 offer multicoloured 
characters and they are defined differ¬ 
ently. In these modes each character is in 
fact four pixels wide, but each pixel can 
be one of four colours, therefore, unlike 
Ant ic modes 6 and 7, the colour is defined 
by thecharacterand not by thecharacter 
number. 

The best way to define the characters 
for Antic modes 4 and 5 is to draw a 4 by 8 
grid as shown in Figure 2. Then for each 
of the four colours assign a number 0 to 3, 
and in each box write the number of the 
colour as shown in Figure 3. Each of the 
numbers has a bit pair associated with it 
as shown in Figure 5, with the colour 
register used. 

The character can then be worked out 

in binary and this is then converted as 
shown in Figure 3. 

The use of display lists makes scroll¬ 
ing easier, as by changing the values 
after the load memory scan the display 
can easily be scrolled up or down — 
Program 3 illustrates this, the joystick 
being used to scroll the screen up or 
down. The display list is set up in lines 30 
to 80, and consists of a whole screen of 
Antic mode 6. 

Figure 5 
Nankar Bat f fitmr --pti-- **-*-irrii 

• so CW~T 12* rtar"rtT U* 
1 SI • 0 
2 10 1 1 
1 11_2_3 

As can be seen by running the 
program, the scrolling is very jerky. To 
overcome this problem there is a fine 
scrolling capability built into the Atari. 
This means that a character can be 
scrolled a scan line at a time instead of a 
character at a time as before. Fine 

vertical scrolling is implemented by first 

between 0 and 15 for modes 5 and 7; and a 
number between 0 and 9 for mode 3. 

Fine scrolling can be linked to course 
scrolling as shown in Figure 4, this is to 
scroll up—the reverse can be applied to 
scroll down. By adding the lines in 
Program 3a to Program 3, this will show 
the display being fine scrolled. The 
display list is changed i n line 40 to accept 
fine scrolling. Note the last line is not set 
for fine scrolling as it acts as a 'buffer' so 
it does not jump up and down (see later). 

The scrolling appears to be a bit 
flickery. This is because the changing of 
the screen parameters occurs whilst the 
screen is being drawn by the television. 
The way to overcome the problem is to 
change the parameters between draw¬ 
ing screens. This can be done by using 
the Vertical Blank Interrupt (VBI) 
which occurs when the television’s 
electron beam is leaving the bottom of 
the screen to return to the top. 

The VBI should only be a short 
machine code routine ended with a jmi> 
vmss instruction. The vectors pointing to 
the VBI are set up by loading the X 
register of the 6502 with the high byte of 
the VBI address, the Y register with the 
low byte, the accumulator with a 7 and 
then a jsr (mmso. 

Program 4 uses a VBI to smooth scroll 
the display down. The display list is set 
up in lines 20 to 90. Each mode line being 
Antic mode 2 with a load memory scan 
instruction and smooth vertical scroll¬ 
ing set, if 64 + 32 + 2 = 98. The ma¬ 
chine code is entered in lines UOto 140. 

When the program is run the scrolling 
should appear smooth and flicker free. 
Looking at the bottom line shows why 
the buffer was used before. Changing the 
last number 98 in line 40 to just Antic 
mode 21 ine with a load memory scan wi 11 
insert the buffer, therefore the 98 should 
go to a 66 (64 + 2). The scrolling now 
should be smooth with no unsightly 
effects. 

The game Time Trial illustrates how 
display lists can be applied to programs. 
Lines 70 to 120 of the program custo- 20 
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I 19 mises a graphics 18 (16 + 2» display to 
have a line of Antic mode 2, this screen 
being used for the title page. The display 
list used for the game screen is set up in 
lines 440 to 520, this consists of a line of 
Antic mode 2 with a load memory scan 
set, with the rest of the lines Antic mode 
4 with a load memory scan and a smooth 
vertical scrolling instruction 
(4 + 64 + 32 = 100), apart from the last 
line which acts as a buffer so does not 
have a scroll instruction. 

The program also shows that by 
pokingdisplay list locations into560and 
561 it is possible to switch from one 
screen to another stored in RAM. The 

scrolling of the road is handled by the 
VBl.set up in lines 140 to280, which isa 
longer version of the VBI used in 
Program 4. This one also produces a 
random road. 

All underlined characters should be 
typed in inverse. After typing in the 
program it should be saved without 
running as a mistake could cause it to 
crash. If the data check routine is then 
typed at the end of the program and run 
by typing in goto 32000, any data errors 
should then be displayed. When they 
have been corrected the data check 
routine should be deleted (important on 
16K models) and the new version saved. 

The object of the game is to drive the 
buggy as far as possible in 60 seconds 
using the joystick in port 1. Driving over 
an oil slick will cause the buggy to skid. 
Moving the joystick forward increases 
the speed and moving it back decreases 
the speed. 

When the game screen first appears 
there is a red light at the top of the 
screen, this will change to green after a 
random amount of time and only when 
the joystick is in a central position. 
When this changes to green, the time 
immediately starts ticking down and 
lo and behold', lyour Time Trial has 

begun. V\ 
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OUTPUT: AMSTRAD 

Expanding 
I In part two of his article, Kettk Book expiates how yon cae add those new command! to your Amstrad screen. | 

Expanding on the sprite controller, 
and adding two more commands, 
will allow us to peek at the Amstrad 

screen, create up to eight pseudo — 
sprites, and move them about the screen. 

For those people who like to get their 
hands dirty, Listing One is the source 
problem for the Basic driver. 

The method of using the program is as 
before. The Basic loader program and a 
demonstration program will be pub¬ 
lished in next week’s issue. Type it in, 
save it and run the program The 
demonstration module will show you 

what is possible with these routines. But 

it is not meant to be an elite piece of 
programming. 

Driver program notes 
The pi t routine has now been extended 
to include one more parameter. The 
correct syntax for this command is: 
:put, < Sprite Number>,<Direction> 
The sprite number can be 1 to 8, and the 
direction can be 1 to 8 with the sprite 
moving in exactly the same direction as 
shown in part one. But if a zero is placed 
in the <Direction> it will cause the 
sprite to be cleared from the screen and 
then place £ff (Sprite Not Created 

Marker) & oo (First time routine 
entered Flag), in the sprite table. 

You must then re-create the sprite 
before you can display it on the screen. 
This is helpful when a collision with 
another object is detected and you wish 
to blank the sprite and leave the screen 
as before. 

To create a sprite you must use the 
command. :crspr. The routine then 
stores the information into the correct 
entry point of the sprite table. The 
syntax for this command is: 
:CRSPR,<SPRITE NO>t<PA1T NO>,<X 
POS ON SCREEN>,<Y POS>,<COLOUR> 

Program listing 
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SPRITES 
This command must be used to create 
your sprite before invoking the :put 
command. The sprite can now be dis¬ 
played on the screen at the location 
specified in :crspr by issuing a 
:put,<sprite no>,i command. 

The :scrn command peeks the screen 
and places the result in location £»de3. 
Amstrad Basic is suppose to allow the 
passingof parameters back to Basic from 
an external command. However, after 

checking with Amsoft, I am still no 
wiser, and therefore. I have used this as a 
temporary way around the problem. Use 
the following syntax when invoking this 
command: 
:scrn,<x posrnoN>,<Y position> 

A typical Basic line may look like this: 
10 :SCRN, 3,s: LET PK = PEEK (*9DF3> 
Variables can be used with all com¬ 
mands, such as: 
:SCRN,X,Y or :CRSPR, 3,249,X,Y,3 

This section of code can be detached, 
and used as a screen peek utility with 
any other Basic program. 

The sprite table starts at location 
£»db3. The method of findi ng the correct 
displacement into the table is as follows: 
SPRITE TABLET (SPRITE NUMBER — 1*S>: 

If you wished to check which direction 
sprite 3 is moving you would use 
£bbd3 t (3-1 *s T 2) to fi nd the correct entry 
point. 

The sprite table entries are as 

follows: Byte 1 Y Position, Byte 2 X 

Position, Byte 3 Direction, Byte 4 Ink, 
Byte 5 Flag, Byte 6 Basic Character, 
Byte 7 Sprite Pattern, Byte 8 Sprite 
Number. 

One point to note is that when two 
sprites collide, you should erase the last 
sprite first by using the :put command 
followed by the sprite with which the 
collision occurred. 

The demo-prog, bas caters for most 
situations that could arise in your 
programming. Type it in, and then study 
how it works, if you want a working 
insight on how to use these commands. 
The source listing can be used as a 
matrix to create your own routines. ^ 



Before you compare 
our new computer 
system with any other, 
double the price. 

£249 
Computer complete with 
green screen VDU (GT64I 

£359 
Computer complete with 
colour monitor (CTM640I 

CPC 464 
complete 

with 

monitor 
datacorder 



Other computer systems that get 
anywhere near the new CPC464 on spe¬ 
cification cost around twice as much. 

Which other homecomputer, forin- 
stance, gives you64K of RAM(42K 
available), 32K of ROMandacolour 
monitor or VDU? 

Which other home computer, gives 
youabuilt-incassettedatarecorder, 
typewriter style keyboard, numeric 
keypad and a very fast extended 
BASIC? 

And which other home computer 
offers it all for £359with colour monitor 
or £249 with green screen VDU? 

What’s more, the CPC464 comes 
complete and ready-to-go. J ust plugit in. CPC464 green screen VDU (GT64) 

6-4 K RAM. 

Pound for pound, other micros can’t 
match theCPC464’s memory. Over 
42K isavailabletousers, thankstothe 
implementation of ROM overlay tech¬ 
niques. 

So there’s plenty of room for soph¬ 
isticated and complex programs. 

High resolution graphics. 
Stereo sound. 

The monitor drives each colour on the 
screen directly from the computer. 
There’s no unnecessary circuitry to 
distort your view. No tuning problems. 
Andnoargumentsaboutwho’susing 
the computer and who’s watching TV. 

Sounds good, doesn’t it? 
Sodoes theCPC464 with its3-voice, 

7-octave stereo output fed through 
a hi-fi amplifier and speakers. 

Amsoft. High quality software. 

A rapidly expanding range of pro¬ 
grams isalready available. Highquality 
software that takes full advantage of the 
CPC464’s high specification and speed¬ 
loading capability. 

Which means even complex pro¬ 
grams can be loaded quickly. 

Arcade games, educational pro¬ 
grams and business applications are 
all designed to utilise the CPC464’s 
impressive graphics, sound and pro¬ 
cessing abilities. 

Green screen VDU. 

Text and numerical data are bright, 
sharpandeasily read at a glance. Which 
is invaluable for word processing, 
accounting, budgeting and developing 
programs. Andthispurposedesigned 
visualdisplay system hasan80column 
text display. 

Greenscreen versionsof theCPC464 
can be used with a colour TV by connect- 
ing the optional power supply and 
modulator MP-1. 

Amstrad. User Club. 

The CPC464 User Club is run by 
Amsoft, our software division, which 
provides software, peripherals and 
publications for members. 

Asa member, you’ll enjoy immediate 
benefits like the privilege card, Club 
binder, regular magazine, competitions 
for valuable prizes and contact with 

other Amstrad users. 
Whether you’re interested in com¬ 

mercial applications or you’re a games 
fanatic, you’ll want to join the Club. 

CPC464. 
Unlimited scope for expansion. 

At Amstrad, we try toanticipate your 
future requirements. That’s why 
there’s a built-in parallel printer inter¬ 
face. A low cost optional disk drive 
system including CP/M * and LOGO. 
A joystick port. And the virtually 
unlimited potential of the Z80 data bus 
with sideways ROM support. 

BOOTS colter Dixons 

Menzies RUMBELOWS 3g»5 

I "Tradr mark thvlal Rrvarrh ONE GREAT IDEA AFTER ANOTHER 1 
I'd like to know more about the quite exceptional CPC464 complete computer 
system. Please send literature right away. 

NAME_ 

ADDRESS 

| _POSTCODE_ 

| To: Amstrad Consumer Electronics pic. Brentwood House, 169 King’s Road. 
|^Brentwood. Essex CM 14 4EF. Tel: Brentwood (0277) 228886 PCN 2 



UTPUT: SPECTRUM 

LEGIBLE LISTINGS 

Getting a listing from a Spectrum 
Basic program is not the easiest 
thing to do. OK, so you can buy 

yourself a Centronics interface which 
will allow you to use a high quality 
printer with your Spectrum — some of 
them even print out italic characters to 
represent the Spectrum user defined 
graphics. 

Of course, if you have a Sinclair ZX 
printer you can actually get the graphics 
themselves but the listing is not as good. 

Even though you can print out 
graphics to some printers, there are still 
a number of problems. With the Spec¬ 
trum it is possible to put embedded 
control codes within a listing. These 
codes could be used to change the colour 
of the ink or paper, flashing characters 
on and off, and even alter the brightness. 
Of course, none of these control codes can 
be sent out to your printer, which means 
that when you next type the program in, 
it won't look the same. 

This is where the Sinclair Interface 1 
and Microdrive can help out. It is now 
possible for a program to interrogate 
another file that is held on a Microdrive 
cartridge and send modified data out to 
the specified printer. It makes sense to 
use the RS232 port for the printer if you 
have an Interface 1. 

It is quite a simple matter to develop a 
program to do this but first you will need 

to know what all of the character codes 
are that you will be looking at. 

Normally if you wish to use graphics 
within a Spectrum listing you will use 
graphics characters. Most printer inter¬ 
faces, including the Interface 1 if you are 
using the text channel, will ignore any 
graphics characters. Therefore you need 
some way of being able to figure out at a 
glance what graphics characters are 
used. A very simple solution would be to 
substitute the graphics character with 
something like (gA> for graphics char¬ 
acter a or {gB} for graphics character b. 

All you have to do is get the code of the 
graphics character to be printed, send 
the characters {g to the printer, then 
subtract 47 from the code of the graphics 
character changing it to the relevant 
alphabetic character, then send this 
character to the printer followed by the } 
symbol and your new easily readable 
graphic is complete. 

Of course, user definable graphic 
characters are not the only ones used on 
the Spectrum. There are a number of 
block graphic characters on the keys 1 to 
8 which can be used, and again the 
printer will ignore these symbols. Fol¬ 
lowing the same procedure you simply 
examine the character code and if the 
code is between 129 and 143 you know 
it’s one of these characters. 

Probably the easiest way to make 

these characters readable is to insert 
codes similar to the ones explained 
before. For example, <gl) would mean 
use the graphics character on key 1 and 
{gsl} would mean use the shifted 
graphics character on key 1. 

Now for the control codes. As men¬ 
tioned, it is possible to put embedded 
control codes within a program, eg going 
into extended mode by pressing the two 
shift keys and then pressing the 2 key 
which will cause all future text to be 
printed with red ink. Alternatively, 
pressing extended mode and shift 3 will 
cause the rest of the listing to have 
magenta paper. 

A11 that has to be done is to i nterroga te 
the listing and change any occurrences of 
the codes to the new format; (el} would 
mean extended mode and 1 while {esl} 
would mean extended mode and shift 1. 

Program interrogation 
It is not easy to examine all of the 
characters of a progam and then send it 
out to a printer on a normal Spectrum. 
However, once an Interface 1 and 

Microdrive have been added, it is possible 
to list your program to a file. Every 
character will then be stored in sequen¬ 
tial format using its ASCII representa¬ 
tion 

Now you can use another program to 
open this sequential file, read it into 
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memory as required, change the charac¬ 
ter as necessary and then send it to the 
printer. 

Saving a progam in sequential format 
is extremely easy. Have the program in 
memory and then type in the following: 

open#s; "m”;l;"filename” 
then LIST the program out to the 
Microdrive by typing: 
LIST # B 

then close the file: 
CLOSE@B 

Now the program is stored on the 
Microdrive in sequential format and can 
be read back in by simply opening the 
file: 
open # s;"m”; 1 ^filename” 
and each character can now be read back 
into memory using the get# command. 

The following program uses all of the 

above procedures to print out a readable 
listing on the screen, a ZX printer, or an 
RS232 printer. If you have a Centronics 
printer that will work on the Spectrum 
and it causes any lprint to be sent, you 
could also use this by specifying ZX 
printer. 

The program below is fully 
documented and it should be easy to 
understand how it works. ^ 

10 pem spec turn lister 
20 REM PCN J 904 
30 BORDER t: PAPER 1: INK 7: CLS 
«0 REM make sure all files 
50 REM are closed. 
60 CLEAR a 
T0 FORMAT "t”i1200: REM baud rate 
*»0 REM get file nai»* and 
90 REM wlcrodrtve rubber 

100 PRINT at 3.31"PLEASE TYPE IN THE FILE 

110 PRINT AT 
120 RPINT at 

:he f1le* 
130 PRINT AT 

,31-THAT YOU WISH TO USE.* 
,0l*N.B. dont forget that 

•vast have been sa 

140 PRINT AT 0,01 * onto mlcrodrlve 

SEQUENTIAL file* 
•NAME: 

si" 
150 PRINT 
160 INPUT 
170 CLS 
1S0 °RTNT AT 4, 0| "WHICH MICR0DRIV2 :l-6>* 
1*0 IN»UT -NUMBER:*|number 
200 rem get outpct device 
210 CLS 
220 PRINT at 4,01*RRE£S LETTEF FOR OUTPUT 
DEVICE- 
230 REM flaeh code*, or bottom 
740 REM line of the erreen 
750 PRINT AT 6,01-2X PRINTER,RS232,PRINCE 

R,SrREEN* 
740 PRINT 0P| FLASN ||-3-| CLASH 0|'X pel 

nter-1 Fl.ASM || AT i,l||-R-| FLASH 0i*S232 
orlnter-i FLASH mat 1,291”*"I FLASH 01'CR 
EEN" 

270 LET ke-TNKEY0 
700 TF k*e-R- OR V0-*r- THEN OPEN *4!'T" 
790 IF k*-*S* OP V0--S* THEN OPEN 04,'S' 
300 IF US-T* OP THEN OPEN 04|-P* 
310 IF !<•-"' THEN 00 TO 270 
370 REM now we're ready to read 
330 REM the *11- and print it 
340 OREM S-I-m-I number«ne 
350 REM ga* one character at 
360 REM a time from file 
370 l.ET V:e-!Nh'Evee5 
350 i ET ear I * -CODE 
T90 IP a«cll»I44 A*'3 asc : 1<-164 THEN 3C 
FUR 500: REM »h‘s Is a >.dg 
400 IE as-1 1 '-125 AND ascit'-143 THEN CC 
SUB 570* RFM *hie is • vptctrjm graphics 

rhar-rter 
4*.W TP asc 1 1 — 1 t THEN GO SL'B 730: PEN 16 

slqn'<<e« re-t character Is irk colour 
470 IP asc11-14 THFM GO SUB 543: REM 17 

signifies -e't rharecter is a pap*' colour 
430 IP ascii-19 OR asc!1-1* then CO SUE 

940: REM thes- 
440: 

450 REM nov p-1n 
r 1 rg 

460* 

9 trig ■t ard flat! 

the rhe-ecter or st 

470 PRINT M4|k«l 
480: 
490 GO TO 370 
500 REM replace user defined 
510 REN graphic characters 

530 
540! 
550 
560! 
570 
580 
590! 
600 

610 
670 

T k*« 
630 
640 
650 
660 
670 

680 
690 

-'00! 
710 
720: 

LET kS-- ♦ CMRe (esc 1l-47>* *>* 

REM replace spectrum 
RFM graphic characters. 

IP aecl1-128 then • CT l«--'G3>- 
IF asrl1*143 then LE’ kS--(GS8J- 
IP asc 1 i ' —179 AND asclM-135 THEN 
*{G**CHRe iasri1-30)♦•J* 
I* isc 1 1 — 142 then LET k*--(GSi:' 
TP asc11—141 then LET k*--tOS2)* 
19 escl1-140 THEN LET k*--(GS3)* 
IF ascii-139 TMFN LET k»--(GS4>" 
IP aecl1-13P THEN LET k«-*<GSS?- 
IP asci1-137 THEN LET We-*fGS6>* 
IP ascii-136 ’HEN LET ke-’tOE’)- 

return 

RFM alter ink character 
REM ret! character is the 
REM colour code so this 
REM mus* be 1‘ 

1 let 1 s-TNvf-'8*5 
1 ET chr-rODE kS 
LET k*—"IE"♦?T9g rkea>)> 

570 
93*: 
840 
“50 
R6P 
8’0: 
550 
890 
900 
910: 

REM *1♦er paper character 
REM next character is the 
REM paper colour 

LET k«eINKEV«eg 
LET chr-COQE kS 
LET kd--(ES'*?Te* ch-f*J- 

RETLiRN 

REM Change br1 at* and 

LFT k*-TNHEY*R5 
l.ET vel-mrE IS 
• FT I»♦t er—p*vn’ 
1 ft v- • Cee-3-va 1 

TP reel 1-10 then 

940 

950 
960 
9-»0 

980 
OO0 

1000 

1010 IP asr11—19 then 
tter♦•?• 
1070 IF asc ‘ *70 then 

deo* • ? • 1030: 
1040 RETURN 

!••-* :es-*etr* 
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****** 

First, a question- 
Who do you think are the 

world’s most avid consumers of 
microcomputers? 

The ingenious Japanese? 
The fashionable French? 
The acquisitive Americans? 

Believe it or not, it’s we 
British who own more micros 
per person than any other nation 
on earth. 

Yet, despite its amazing 
impact, the microcomputer has 
only just begun to scratch at the 
surface of our lives. Without 
doubt, the best is yet to come. 

Use and Abuse. 
In several recent surveys, 

some astonishing facts about 
micro use and abuse were 
revealed. 

It was discovered that the 
micro is hopelessly under¬ 
utilised. If you’re already a micro 
owner, your own experience may 
well confirm this unhappy state g 
of affairs. 

Brainpower. A source 
of knowledge. 
For thousands of years, rj 

the key to self improvement has J 
been in the hands of the written 
word. Now, thanks to 
the Brainpower range, it’s very , 
much in the hands of the micro. 

As the Brainpower 
range demonstrates, this does not 
require prior knowledge of micros, or 

^WHEN WILL HE STOPN 
USING ME UKEATDY AND 
START USING ME LIKE 

v A COMPUTER ? > 

is to stretch both your mind and your 
how they work. imagination. 

The Brainpower concept has It offers a unique way to realise 
been devised as integrated applications your own full potential and that of your 
and educational software. And its aim micro. In a way you could never hope to 

achieve from the printed word alone. 
In this respect, the Brainpower 

range stands on its own. 

A unique concept 
All the Brainpower titles share 

one thing in common, apart from their 
stimulating subject matter, that makes 
them unique. 

You will find each title comprises 
three distinctive elements: A teaching 
program that helps you to get to grips 
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/TWYOW HE'S COTV\ 
BRAIN IN THERE IF ONLY 
ICOI LD DISC OVER THE 

^BEST WAY OF I^INCy 

our micro can 
st in each other. 

FORECASTER 
Forecaster takes the guesswork out of forecasting, by 
accepting that tomorrow's events will be best 
predicted on the basis of today's facts Armed with 
Forecaster, sales targets and growth trends, even 

sporting events and election results can be 
accurately and very quickly predicted 

Invaluable to you in both your private and 
business life. 

STAR WATCHER 
The secrets of the heavens are yours. Isolate all the 
constellations as well as main stars for easy 
identification Even turn stars and constellations on 
and off at will Screen by screen, you will see exactly 
how the 1,500 brightest stars move through time and 
space And all from any point on the Earth's surface at 
any time of the year 

Star Watcher is without doubt the definitive home 
observatory 

DECISION MAKER 
Should you buy a new 
house? Change jobs? 
Have children? Start your 
own business7 Such 
decisions should not be 
taken lightly Armed 
with Decision Maker, you 
can be quite sure of 
examining every avenue, 
and arriving at a rational, 
structured answer 

If you value the way 
you run your life, you 
need Decision Maker 

NUMBERS AT WORK 
Tackle all the number problems you're likely to face in 
daily and business life From straightforward 
multiplication and division of fractions, through 
decimals, percentages, ratios, mark-ups and margins 
to compound interest, depreciation. VAT and PAYE 

Numbers at Work gives you a distinct edge, since 
you will be able to both understand and manipulate 
numbers at will. 

PROJECT PLANNER 
Project Planner teaches you how to divide even 
the most complex project down into meaningful 
components Learn how to determine the length 
and importance of every smgle task, and those 
elements critical to the fulfilment of your plan Even 
anticipate problems you hadn't envisaged 

You have the measure of any situation because 
you have the fullest possible grasp of all the factors 
which affect it. 

with the subject at your own pace. An 
applications program to put what you 
earn into action. And finally, with each 
Dackage, you get an expertly written 
Dook and interactive tutorial. 

ENTREPRENEUR 
Entrepreneur teaches you all the steps required to plan and start 
your own business It will forecast your fust 18 months' cash flows, 
generate your Profit and Loss Account and Balance Sheet Help 
you in discussions with your bank manager and partners Explain 
the notions of assets, liabilities, overheads, working capital, cash 
flow and break even point 

Invaluable to anyone who is planning a business venture 

NAME 

POSTCODE 

TELEPHONE_SIGNATURE 

Send to Triptych Publishing Ltd. (TBL Book Service Ltd) FREEPOST. 
CAMBERLEY SURREY GU16 3BR All goods fully tested and returnable if in any 
way defective Allow 28 days for delivery ‘Delete as applicable 1010 

BRAINPOWER 
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Dragon users beware — there are 

plenty of good adventure games that 

will land both you and your bank 

account in desperate straits, as Mike 

Gerrard discovers. Bad news for Dragon users who are 
adventure fans . . . there is now so 
much good software around that 

it’s going to cost you a fortune to keep up 
with it. Hot on the green heels of The 
Incredible Hulk from Adventure Inter¬ 
national at £7.95 comes Return of the 
Ring, Wintersoft's follow-up to The Ring 
of Darkness, which will set you back 
£9.95. The same applies for each of the 
titles in the series of Mysterious Adven¬ 
tures currently being released by Chan¬ 
nel 8 Software in text-only versions for 
the Dragon 32 and graphics versions for 
the 64. both on the same tape. 

Questprobe 
Hard to know where to begin, except 
maybe with a request to the bank 
manager (pray, hribe manager and 
grovel might be useful commands 
here). There are some unusual com¬ 
mands needed in the adventure starring 
Bruce Banner as The Incredible Hulk, 
which is actually called Questprobe. The 
first is the one needed to turn Bruce into 
The Hulk . . . the accompanying leaflet 
gives you a clue, but if you don’t get it, 
you’re told in coded style at the back of 
the leaflet, though that's about the only 
hint you’ll pick up. 

The Scott Adams style is to make ’em 
tough. J ust to uncover a new location can 
seem like a major achievement. No frills 
in the opening description where you’re 
faced with: "I'm Bruce Banner, tied hand 
and foot to a chair... What shall I do?” A 
pretty desperate situation, but in fact 
there’s more than one way out. Once 
you’re free, you’re then faced with the 
task of escaping from the Dome in which 
you were imprisoned. As Bruce Banner, 
you're killed by the rockfall in the tunnel 
leading out, but as The Hulk, you’re 
tough enough to get through. But, alas, 
you cannot stay as The Hulk forever, 
because in certain locations poisonous 
gasses escape, and these turn you back 

into Bruce Banner. An example of 
Adams' deviousness is that in one of the 
spots where this happens, there’s a ring 
set in the floor. As Bruce Banner you 
can't move it, so you’re just itching to 
turn into The Hulk and tug it like a 
ring-pull, but unfortunately the minute 
you do so, the gasses come along and turn 

RAGON 
ELIGHTS 

you straight into Bruce Banner again. 
The aim of the adventure is basically 

to collect as many gems as you can find 
and return them to a set location which 
you can find by reading the many signs 
that are helpfully scattered around. A 
constant running score lets you know 
how well you’re doing, and if you fancy 
your talents as an adventure-solver 
then this is definitely one game that will 
test just how good you think you are. 

The one thing I didn't like about 
Questprobe though, as with so many 
adventures, is simply the bulky and 
unattractive Dragon text layout. 

For its series, Channel 8 Software has 
redesigned the character set to come up 
with a neat little text that looks very 
attractive on the screen. The whole 
series follows the same pattern, and if 
you’re not too bothered about the fairly 
simple graphics, you can either play the 
32 version or toggle them on and ofT in 
the 64 version by pressing enter. 

It’s rather odd that many software 
houses stress that adventures should 
have graphics, and then give uses with 
the facility for ignoring the graphics — 
which is what 1 suspect most adventure 
players do anyway. 

Waxworks 
As for Mysterious Adventures, I looked 
at the latest in the series. Waxworks, but 
as the accompanying leaflet only gives 
outlines of the first ten in the range. I 
can't tell you what the purpose of this 
one. Number 11, is. 

You begin in the leisure lounge of a 
deserted waxworks decorated with a 
wooden beam, a public telephone, a slot 
machine and some seating. One thing 
you must do in this series is look in 
every location, which occasionally un¬ 
covers new objects, and you must also 
examine everything you come across. 
Go up from the leisure lounge and you’re 
in part of the waxworks display — there 
really can’t be that many adventures 
that let you examine Jacques Cous¬ 
teau. 

I like the idea of the maze in the Hall of 
Mirrors, where you can’t see which way 
is out, and this leads to one or two new 
locations, such as an airlock to a large 
aquarium tank: "lean see Jaws IV—oh! 

oh!”. How can we get Jacques Cousteau 
to help us out of this one? Some people do 
find this series rather simple, and it is 
certainly not for those who like their 
location descriptions to be more than 
just "I’m in leisure lounge”, but they all 
have brain-teasing and have sold very 
well on other machines. 

One of the best-selling adventures 
that originated on the Dragon, and was 
subsequently converted for the Spec¬ 
trum and Oric, was the Ring of Dark¬ 
ness, with Return of the Ring taking over 
where the former left off — almost 
literally. As in the first location, you find 
Shedir, the ring that you were searching 
for in the original game. This time, 
though, you're on a mysterious planet 
and charged with returning the ring to 
the Masters of Ringworld, with whom 
you have somehow lost contact. You 
don’t know why you’re on the planet, 
though you can sense the presence of the 
Evil Sage . . . but no Evil Parsley that I 
could find. 

Return begins in similar fashion to the 
earlier adventure, requiring you to set 
up your character’s name and features, 
distnbuting points between Regenera¬ 
tions, Intelligence, Strength and Char¬ 
isma. 

Then it’s on with the game, which is 
divided up into various graphical areas. 
You begin in a city on a decaying planet, 
using the arrow keys to move about the 
maze of streets. You encounter various 
mutants, to fight or trade with, and there 
are also several transporters which can 
activate (if you have found the various 
passes that some of them need) to take 
you to places such as human town or the 
Krell village. You explore these in turn, 
finding tasks and objects and slowly 
trying to build up your Experience 
points, as well as finding food to replace 
your diminishing supply. 

The game is different enough from 
Wintersoft's earlier effort to be satis¬ 
fying, presenting the same challenge of 
strategy and adventuring mixed. If you 
liked The Ring of Darkness, which many 
evidently did, then you’ll eryoy this, but 
if you didn’t sample that game you can 
still plunge straight into Return of the 
Ring. So have a good plunge, whichever 
adventure you plump for. P* 
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ODYSSEY 1 A CHALLENGE 
NOT TO BE MISSED 

FROM A NEW 
COMPANY 

FORCE FIGHTER 

with the first four 
action charged games 

at your finger tips 

TURTLE TIMEWARP 

IMERICAN FOOTBALL 

for dealer 
enquiries 

phone now 

TONY KNIGHT 
SUITE 1,39a PADDINGTON ST. LONDON W1 01 • 486-5286 



ARDWARE PRO-TEST: HP 110 

HP’S SAUCY 
PORTABLE 

Many advances have been made in 
the area of portable micros over 
the last few years, the most 

obvious of which is that the machines are 
just that — portable. Other advances, in 
the fields of liquid crystal displays 
(LCD), semiconductor technology in¬ 
cluding CMOS low power microp¬ 
rocessors, larger memory devices and 
uncommitted logic arrays (ULA) have 
meant that the desktop system of three 
years ago will now fit into a briefcase 

The HP 110, incorporating MS-DOS, 
the Lotus 123 package and two other 

packages within the system's ROM 
memory, is such a system. A built-in 
Ramdisk ensures fast, reliable data 
transfer between disk and main mem¬ 
ory. External micro floppy disk drives 
can be added along with printers, 
plotters and to top it all the machine 
contains a built-in modem. 

First impressions 
The basic system consists of the HP 110, 
carrying case, a mains adapter/rechar- 
ger and two boxed sets of documents, one 
system manual and a Lotus 123 user 

guide. Once on a desk the whole thing 
looks very impressive, something that 
we have come to expect from Hewlett 
Packard. 

The first problem I encountered was 
moving the system around when out of 
its carrying case; though quite small, the 
system is surprisingly heavy and needs 
both hands to carry it around safely as 
there are no handles or hand holdB. 

Closed, the system gives away no¬ 
thing as to its contents. Externally, the 
only things visible are the thumb clips to 
open the lid and various strange looking 
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connectors on the back. Flicking the 
thumb clips and lifting the lid reveals 
all; keyboard fixed to the main unit and 
L£D contained within the lid. The lid 
itaelf holds perfectly in position at any 
angle, which is most important for 
comfortable viewing. 

I made a futile attempt at finding the 
on/off switch before realising that press¬ 
ing any key on the keyboard powers up 
the system. Another knob noticeable by 
its absence is the contrast control for the 
LCD. One key on the keyboard is etched 
with the same logo as that on a TV 
contrast control and by using this and its 
shifted counterpart, the contrast of the 
display varies up and down. For those 
not familiar with LCDs, an LCDcan only 
be viewed from one quite narrow angle, 
so if the screen is tilted slightly then the 
characteristics of the LCD must be 
altered to compensate for this move¬ 
ment. Basically it allows the screen to be 
viewed from any angle. 

The display itself is not one of the best 
I’ve seen — it was very difficult to get a 
clear, reflection-free display. I had to 
angle the display very sharply indeed to 
get an adequate view and even then the 

lightdark contrast was poor. 
This is not the norm with LCDs as I 

have seen much better displays. On the 
other hand it is something that Hewlett 
Packard should look into, as it mars 
what otherwise seems a most impressive 
system. 

The keyboard has a total of 76 keys 

including the usual alphanumeric keys, 
eight function keys, cursor keys and six 
special function keys, among them keys 
for printing, a break key for the modem, 
a key which toggles the on screen display 
of the eight normal function keys and a 
key which toggles between user and 
system defined function keys. Though 
there are only eight function keys, they 
can also be used shifted, giving a total of 
16 unique definitions. 

Overall the keys are good quality, 
but, as 1 have found previously, 
it is the space bar that lets the 
system down. When touch typing on 

this system the space bar needs to be 
pressed slightly harder than the other 
keys, and it also has a tendency to print 
double. The keys work on the single key 
lockout principle. This simply means 
that if one key is depressed then all other 
keys are disabled, which again makes 
touch typing difficult. 

The documentation available with the 
system is comprehensive — two boxed, 
ring bound volumes, one for the system 
and one for Lotus 123. The system user 
guide explains two of the built-in 
packages, Memomaker, the word pro¬ 

cessor. and Terminal, the communi¬ 
cations package. Both these sections and 
the section on MSDOS are covered in 

detail. 

>*»■>»—<tacHs»—li—MM HP llBtrafrssrtaMa 

In use 
The system contains two memory disks 
configured as MSDOS drives A and B. 
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Philips Portable Personal Computer P2000 C 

Double-fit with 16 bit 
Now runs 

both 8 bit and 
16 bit software. 

8 bit or 16 bit? 
With the Philips 
P2000C you can 
now have the best of 
both worlds by simply 

adding the 16 bit 
8088 “Co-Power" 

board. The extended 
version can then run 8 bit 
CP/M* and p-System* software as 

well as MS-DOS* 16 bit applications. The 
16 bit board also makes the P2000 CIBM- 
PC compatible 

The 8 bit/16 bit system provides 
the Philips P2000 C with more memory, 

power and speed And the user has 

access to a vast range of readily available 
8 bit and 16 bit software. This puts the 
Philips P2000 C even further ahead in its 

field. 

CP/M is * trademark 0* 01(4*1 Research Inc 
P System -1 a trademark oI Scftech Mrcrojyiiemj Inc 
MSOOS is a trademark of Microsoft Inc 
WordStar and Calc Star are trademark! ct M<roP»o Ini Corp 

It 's just plain common sense. 

P2000 C-16 bit alteration 
1 8068 5 MHi processor 
2 IZ8 2S6 or 51? KB RAM 
3 Optional Arithmetic processor 808? 
4 VS DOS 211 
5 iBM PC compatible (raphes ejected 
6 2S line screen 
7 The 16 M board can also be used as a memory eetensron m 8 tut 

from £995 plus VAT 

Incl. CP/M, WordStar, CalcStar and SAGE 
"try-belore-you-buy" accounts packages. 

For the authorized dealer near you contact: 
Kingsway Data Systems, 30 Guildford Street. Chertsey. Surrey. Tel (0 93 28; 68 911. Tele* 24667 
PNfes Business Systems, 2 Bergholt Road Colchester Essex Tel (02 06' 57 51 15, Telex 98673 
Vistec Midtectron, 2 Chequers Road, West Meadows Industrial Estate. Derby Tel 03 32 3815 50,40 New 
Bridge Street London EC4V 8AL. Tel (01) 2480416 



M Drive A is a RAM disk and drive B a disk with battery backup to prevent the 256K. The default values for these 
ROM disk. Though the concept of ROM loss of data settings give 96K user memory and 
disk was quite new to me I soon realised Total memory is split between 176K as drive A. 
that it is analagous to a fixed, read-only disk and user memory and is con- On power up an auto boot file called 
hard disk and can be accessed in the figured with the PAM option (see PAM (personal'applications manager! 
normal way using B for its commands, below). The total 272K memory can be runs. This removes all the mundane 
The disk itself con tains all the operating split as follows: the RAM disk, any value typing in of file names when running 
system software and all the built-in between 16K and 176K in 4K intervals, packages. Four options are displayed on 
packages such as Lotus 123. The RAM leaving main memory taking up the screen, offering Memomaker, Lotus 123. 
disk, on the other hand, is a read/write remaining RAM between 96K and Terminal and DOS commands. The first 
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three are the packages on B while the 
DOS commands option merely jumps to 
the MSDOS command input level. It is 
possible to type in the normal MSDOS 
commands within PAM. so normally 

this option is not necessary. All four 
options are accessed by moving the 
cursor to the required option and hitting 
the select key. 

While at the PAM command level it is 
possible to configure the various parts of 
the system. 

This includes the clock, which can also 
be done from within MSDOS using the 
time command, the data communica¬ 
tions port and the system itself which 
includestheprinter characteristics. The 
serial port is configured along with the 
modem with the datacom option. 

A help facility is available on 
running PAM from the function 
keys. This goes into some depth 
and even gives help on how to use the 
help facility itself. Various items of 
system information are displayed while 
PAM is running, including the number 
of bytes on drive A, the remaining 
battery charge as a percentage, the time, 
the date and the row and column position 
of the cursor. 

An interesting feature offered 
by PAM is the use of alarms. This 

is achieved by setting up a file called 
PAM. ALM, in which is stored a date and 
time and a message, if required. PAM 
reads this file and sounds the internal 
beeper at the given time and outputs the 
message. It is possible to run a program 
instead of outputting the message, 
making this a very useful facility about 
the home or office. 

Normal ly the system would be used on 
its internal batteries alone and, because 
of this, two methods of preserving the 
charge within these batteries is utilised. 
The first simply turns off the display 
after a given timeout period. This period 
is set within the system configuration 
mode and can have a value ranging 
between 30 minutes and half a 
minute or can be disabled. The second 
and most impressive method actually 
halts the processor when an application 
program waits for input: again, this 
facility can be disabled. 

Using these methods, the time be¬ 
tween charges can be prolonged con¬ 
siderably. On the other hand, it is 
advisable to use the battery charger 
whenever possible. This not only insures 
against flat batteries and the resulting 
data loss but actually prolongs the life of l 
the batteries. 

Though the system is quite self- 
contained it is obvious that external 
devices such as printers will be required 
at some point if only to print a file. The 
expansion options available include up 
to eight external micro floppy disk 
drives plus various printers and plot¬ 
ters. 

All these devices are connected via 
the in-built HP-1L port. This is more on 
the lines of a mini network where a cable 

makes up a loop with the various devices 
linked into it. There are two connectors 
used with this port, marked in and out; 
the link goes from the out port on one 
device to the in port on the next and so on 
round the loop and finally back to the 
computer. Using this arrangement it is 
possible for one machine to access the 
memory drives of another machine thus 
indirectly expanding the disk space of 
the host machine. For this purpose a 
utility called HPLINK is included with 
the system. 

The two remaining options deal 
with serial systems. The first is a 
standard RS232 port implemented via a 
nine pin 'D’ type socket on the rear of the 
machine: this opens a gateway to a vast 
array of different devices. The other 
option also deals with a serial system, 
though one which is often neglected by 
computer manufacturers — serial com¬ 
munication with the national and inter¬ 
national telephone network by means of 
a modem. It is possible to connect a 
modem to a standard serial port but this 
would entail carrying around another 
box. 

The HP 110 has a built-in 300 baud 

modem which connects directly into the 
standard telephone socket: it is able to 
dial a number, present log-on string and 
finally hang up after data transfer. The 
big problem with this particular modem 
is that it is an American standard and 
not British Telecom approved. It must be 
said, though, that this is not a British 
production model and when the machine 
is released in Britain no doubt a British 
Telecom approved modem will be in¬ 
stalled. 

Software 
The system includes a very useful range 
of software packages and utilities resi¬ 
dent in its internal ROM disk. The 
MSDOS operating system is also built 
in, making the system almost wholly 
self-contained: it needs only external 
devices for hard copy output and extra 
disk space. PAM handles most of the 
housekeeping tasks, so this section will 
deal with only the internal software 
packafM 

There are three packages within the 
system — Memomaker, Terminal and 
Lotus 123. Memomaker is a word 
processor editor aimed at the user who 
occasionally needs to write letters, 
documents or memos: it is not designed 

as a word processor to be used for very 
large documents. There is no reason why 
it can’t be. but HP realises the problems 
with using LCD displays for very long 
periods and this includes the small 
screen. Within its limitations the pack¬ 
age is good, with reasonable help 
facilities and wide use of single function 
key entry of commands. The one thing 
that stands-out with Memomaker is its 
ease of use. It took me literally minutes 
to learn enough to write a letter. 

It must be said that the main attrac¬ 
tion of the machine is that Lotus 123 is 
in-built. This package, now famous 
throughout the computer world, con¬ 
tains graphics output of information 
stored in the database and a spread¬ 
sheet. Unlike Memomaker this package 
is very complex and I found it impossible 
to use without first looking at the 
manual if only to find out how to use the 
excellent help facility. Space prevents 
an in-depth look into Lotus 123 but this 
would only be re-inventing the wheel — 
thereisanabundanceofliterature. Here 
I shall content myself with the way in 
which the package is implemented on 
this system. 

The si2e of the work sheet depends on 
the settings of user/disk memory within 
the system but with the default of 96K. 
The worksheet empty is 256 by 2048: 
ample space for all but the most complex 
of problems. 

Verdict 
As it becomes easier to implement 
hardware in smaller and smaller boxes, 
the most important criterion for a 
successful system is going to be the 
amount of work one is able to do without 
the use of other boxes. So it will be 
systems such as this, with built-in 
memory drives and software, that will 
win in the race toward the ideal portable 
micro. 

With this system it is the display 
which is the most obvious drawback. 
Whether or not this is rectified in later 
models is something to be seen. Dis¬ 
counting the display, the system is a joy 
to work with. 

There are big advantages to be gained 
by the use of RAM disks, in particular the 
speed of data transfer. So it will be the 
use-integrated software and hardware 
that wins on the day. This system has a 
good measure of both, which will, I am 
sure, lead to success. P’ 

1 SPECIFICATIONS 

System HP 110 Portable 
Processor 8086 
ROW 274K as disk B 
RAM 176K as disk A. 96K user 
Screes 80 x 14 LCD plus status line 
Keyboard 76 keys, cursor, contrast, 8 function 
Iwtwficti HP-IL, Serial, Modem 
Operating system MS-DOS in ROM 
Software ffldudtd Terminal, Hplink, Memomaker, Lotus 123 
Distributor Hewlett Packard (UK) 
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TOP 
SHOWROOM 

SERVICE 

ROCK 
BOTTOM 
PRICES 

PERSONAL CALLERS WELCOME AT OUR EXTENSIVE SHOWROOMS 
MOST EQUIPMENT ON DEMONSTRATION 

The UK*s Best Printer Prices 
Only a sample of our massive range of printers 

shown here — phone for further details 

DAISYWHEEL LETTER QUALITY 
SrrwUi Corona TP1 (P or SI 
Juki 6100 (PI 
Brother HR15 (PI 
Oars ystep 2000 
PRINTER/TYPEWRITERS 
Brother EP?2 Ox Matm (S) 

Canon 1156ANLQ IP) C3490O 
EPSON RX0O IP) Cl 95 00 
EP|ON RXKI(FpT (PI C225 00 

^^yaG^TOA^PI ^ C^29 9. 

H750D 
(PI Parade* Centror»cs (SI Serial RS232 

Smith Corona range o» printers Now m Stock Phone or «r 

INSTANT CREDIT Up to 36 months to pay 
All items over Cl 50 available on our easy credit terms > 

Written details available on •'equest ^ 

SUPERDISKS 
LONDON S LOWEST PRICES ON FLOPPY DISKS 

Prices per box of ten ex \AT 

BUSINESS SOFTWARE 
XBSKSMr tiewsss? “■ "orm-^ 

BASF 5V 

SSOO 
40TR 

£10.95 

DSOO 
40TR 

£ii.n 

SS96TP1 
0OTR 

£19.90 

DS96TP1 
80TR 

£22.50 

3M5’- 

VEH8ATIM 51 

£13.55 

£15.51 

£19.50 

£23.59 

£20 05 

£22.50 

£24.00 

£30 50 

[JfSAN 5’k 

TDK5^ 

£1110 

£17.51 

£2490 

£25 50 

£24.10 £32.00 

£33.00 

BASF 31“ £34.11 ZZJ 1 - 1 - 

Add 70p for PSP per box oMO disks 

CASH & CARRY COMPUTERS 
53-59 High Street, 

Croydon, Surrey CRO 1QD 



-ELECTRONIC SYNTHESIZER SOUND PROJECTS-1 ‘ 

dsns 
□sb b 

□ □□□ 

COMPUTERS 

HARDWARE & SOFTWARE 

EDUCATIONAL CLUB 

TRADE STAND BARGAINS 

AND LOTS MORE 

E.SS.P 
Distribution 

COMPITER-SV'NTHESIZER SOOiD AND VISION 

The 7th Annual Synthesizer Tape Contest 
“THE WINNERS’ PIECES” 

A CASSETTE COMPILATION EEATl RIM. RECORDINGS FROM A 
UNIQUE SELECTION OEINTER N A TION Al. T ALENT 

The Bristol 
Personal 
Computer 
and Home 
Technology 
■ Show H 

' VISIONS Of AFRICA " 
2 Toahiyak. Mocunoto) 15. JAPAN) 

-FUTURE WALKING 
3 KiyotoMorawlodS. JAPAN) 

-FLOATING DOWN THE RIVER" 
RICHAN- 

4 FahnnoCaidou(23. ITALIA) 
SI Mill III A 

5. Anlon.noValenti (26. ITALIA) 
-DEA MEDITERRANEA 
(McdncrrnncnnGoddcaa)- 

6 MakotoTtacda(22. JAPAN) 
-ANCIENT CITY- 

7 ShifeoOgauwara(2M. JAPAN) 
-FROM THE ALBUM ISauko)' 

CCASSB—FratPrtru— 
1 FneadnchE ZhnnennawiO). 

AUSTRIA) 
-ATLANTTC- 

2 EnkD H«het(l2.U S A ) 
-DANCE OFTHENEUTRINOS- 

3 David Stout (2H.U.S.A ) 
-ELDILA- 

CLASSA—FiruIPnz*— 
4 Walter llrinnchl 25. AUSTRIA) 

"MERCURY DANCE " 
CLASS AfrstPnze* Grand Pnze— 
3 Michael E StcarmlVC U S A ) 

-VOYAGER- 
6 kauuthiEujcokatlft. JAPANI 

BRANDENBURG CONC ERTO No 2 
(The 3rd Mm C 

PRICE: £4.95 + 50p post & packing 

PLEASE MAKE CHEUCEVPO-S PAYABLE TO E.S.S.P-. DtSTRIM TION 

The Sound Houst East Molesty Surrey RT8 9JB 
Telephone 01-979 9997 

T 
O 

•NEW VERSION! 
Would you like to transfer your Spectrum programs from 

© MICROORIVE TO MICROORIVE ©TAPE TO TAPE 

© TAPE TO MICROORfVE © MICROORIVE TO TAPE 

Then do it with 

niif-iMPiiff 

M 

I mm i RrHJ' 
I isaonoaut-JlT 

11—H |aaaoaooaaa^y| 

TRANS EXPRESS is me most comprehensive pockoge oMourm/c 
utAhes tor transferring Spectrum programs They are user fnendty 
simple to use. rekoble & very efficient They wienobfe you to transfer 
any kind at programs up to the tul 48 Ok length TAPE TOMlCfiOORfVE 
will also automancaty. 11 necessary, modify re structure 8 relocate 
both BASIC and m/c K> RUN from mtcrodriwes 

TRANS EXPRESS is on essential mtcrodrtve compareon and an 
nvoiuoWe software bock-up uftwy 
Vbu can buy eochol the tour programs separately tor £5 50 or 
TAPE TO MICROORIVE & MICROORIVE TO MICROORfVE tar £ 7.50 or 
an enhre pockage or a> tour programs on one tope lor £ 9 95 or 
on a mtcrodrtve cartridge tor £ M 95 only 

M'DRIVE TO M'DRIVE 

Please send me a copy of TRANS-EXPRESS 0©®© 2 

l enclose cheque/PO lor_•*»« 

Nome/Address __ 

. a JlkfT1 

PCN OCTOBER 201! 

ih
«
h
 

o
h
 

m
c
-a

o
o
a
n

 



ERIPHERALS PRO-TEST: C0MM0D0RE64 

PLUG IN THE IVORIES 
StamtCootacto—« QMthi«linliolMndfteK—libptoy<m«hnT»tohiityo>i 

« quadrophonic ravtow of tht UlcroaoiMid 64 poriphoral forthoCSM 64. 

I, nHniiwv" 
The Commodore 64 has what is 

possibly the most advanced sound 
chiponanyhome computer. Howev¬ 

er, if you simply wanted to use the 64 for 
musical purposes you would find it 
difficult to get even a quiet beep from 
your computer. 

This is where the Microsound 64 is 
designed to help. A four-octave keyboard 
plugs into your computer, then load the 
software and you're away. Watch out 
Mike Oldfield 

Presentation 
The Microsound keyboard has a black 
plastic case with a robust appearance. It 
would look quite at home on the stage, 
but I doubt whether it would stand up to 
the battering. 

Settingup 
Connecting the keyboard to the compu¬ 
ter couldn’t be simpler. All you need to do 
is plug the two joystick-type plugs into 
the connector at the side of the machine. 

Both these pi ugs are clearly marked so 
you know which sockets they go into. 
And no other connectors are needed to 
the keyboard as any power it needs is 
taken from the Commodore via the 
joystick ports. 

The manual clearly explains in a 
step-by-step fashion how to load the 
software supplied. And within minutes 
you should be able to set up and play the 
synthesiser. 

Unfortunately, other sections of the 
manual aren’t up to scratch. For inst¬ 
ance it explains what all the key 
functions are but fails to tell you exactly 
what effect they have on the sound 
produced. So you waste time constantly 
referring to the Commodore manual for 
more information. 

It would also have been useful if the 
manual gave some examples of sound — 
such as a piano, harpsicord etc. Instead, 
you’re left to your own devices to produce 
sounds by trial and error. 

In use 
The software proved to be very simple 
and easy to understand. Most of the 
changes are made by single keypresses, 
although it does become a little difficult 
to remember which key does what. This 
becomes more evident when the keys 
chosen bear no resemblance to the 
function you’re altering. For example 
the 5,6,7, and 8 keys select triangular, 
sawtooth, pulse and noise wave forms 
respectively. 

All changes are quickly displayed on 
the screen which shows you all of the 
settings but this can be replaced by a 
help screen when you press the 7 key. 

Any changes to the voices have to be 
made to each voice independently. A 
small pointer is used to select which 
voice you are using and is moved by 
using the cursor keys. 

As the 64 has three voices it is possible 
to set up each individually. Pressing 
between one and three keys on the piano 
keyboard will sound the relevent voices. 
If you press more than three keys it will 
only sound the lower three of the notes, 
(this is only to be expected and is not a 
real problem once you become used to it). 
In fact, it is quite unusual for a keyboard 
in the Microsound price range to ofTer 
more than one voice. 

As well as the control panel, used to set 
up the filters and wave forms, there is 
also a patching panel. At the bottom left 
of the music keyboard there are a couple 
of slider controls of the type you 
sometimes find on a hi-fi. 

Not only can you control the type of 
sound that is produced, but the software 
also contains a simple sequencer, acces¬ 
sed by the ’£’ key. Once you have entered 
the sequencer you can set up a sequence 
of notes that your 64 will happily play 
until you tell it to stop. 

A very good editor will allow you to 
enter the sequence of notes, hear them 
played back and change any of them. 

Verdict 
The Microsound 64 keyboard is both fun 
to use and suitable for professional use. 
There are a few bad points in the 
software and there are better packages 
around, but unfortunately these do not 
allow you to use a proper music keyboard 
with them. 

It would be very difficult to find a 
keyboard that offers the facilities that 
the Microsound 64 keyboard together 
with the Commodore 64 gives you. That 
alone must make it a good buy. 

REPORT CARD 

Features OC0— 

Document it ion cmmmm 
Performance oo— 

Value for money cmmmm 

Pries TBA Msnufsctiirsr Autographies Ltd. 
(0491) 575469 Distributor Tomorrow s World 
Today, 27 Oxford Street. London W1 
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R.P.S.THEMEM 

Computers can only be really effective if the 
information they use is stored securely. 

R.P.S. specialises in the manufacture of advan¬ 
ced information storage products that far exceed the 
reliability standards set by leading computer manu¬ 

facturers. 
Part of the giant RHONE-POULENC group, 



ORY BUILDERS. 

R.P.S. is committed to a major research and development programme 
' of I* to meet the storage needs ot tomorrow's computers. 

The R.P.S. label is recognised by computer professionals everywhere 
as a guarantee of quality in magnetic data storage. 

The professional computer memory. 
DuhMi.oniiKftjrcvcniic _. u_l._o_o-_i.i_mctrw RHpNE-POULlNCSYSTtMS-H ghStreei HooghtonReg.s Bedfordih.re LUSSQL■ 

Tel Dunitobie(05S2)605351 

RPS 
A DIVISION OF THE RHdNE POULENC GROUP 
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The most powerful toolkit yet for ZX BASIC AU the features 
you will ever need. AUTO insert. full RENUMBER. block 
DELETE. CLOCK. ALARM, error trapping, break trapping 
hull TRACE with single-step and much, much more Makes 
ZX BASIC easy-to-use and powerful 

An excellent assembler, an advanced line-editor, a compre¬ 
hensive disassembler and a superb 'front panel' debugger 
all in one package. Used by many leading software houses to 
write their games. "Buy it I Adam Denning 1984 

A powerful and almost full implementation of Pascal ■ not a 
Tbiy Pascal A valuable educational and development tool, 
programs typically run 40 times faster than a BASIC equivalent 
Spectrum version includes Turtle Graphics package " / haven't 
teen any other compiler that could match Hisofi's Pascal" 

tf ■ \ 

for the ZXSpectrum 
H iso ft is pleased to announce a new compiler for this popular 
and effective systems programming language Not a tiny-C but 
an extensive, easy-to-use implementation of the language. 
Allows direct execution of compiled statements. Supplied with 
/Unction library A vailable direct from Hisoft for £25. or write 
for further details. 

All prices. UK delivered, relate to 48K ZX Spectrum versions. 
Our software is available for many other Z80 machines ej. 
Amstrad CPC 464. MSX. Memotech. SHARP MZ700. New- 
Brain. CP/M etc. Please write for details. 

QUEN- 
Dot Matrix and 
Daisy Wheel Printers 

DP 80 81 £196.00 
DP 100 £263.00 
DWP1120 £299.00 

PLUS VAT 

• High resolution graphics 
• Adiustabie tractor leer) 
• 2 interlaces selectable by dip- 

switch; parallel Centronics ♦ serial; 
EIA RS-232C 

DP-100 

10% DISCOUNT 

FOR 
CHEQUES WITH ORDER 

SEND NOW TO: 

SOUTH COAST CASH REGISTERS LTD 
FREEPOST, BLANFORD. DORSET 
PLEASE ALLOW 14 DAYS DELIVERY 

PCN OCTOBER 1964 



[VIC GAINS 
ADDEDRAM 

I Lack of memory poses a serious problem for the Vic 20. Kenn 

|_Garroch looks into a possible solution. One problem with the Vic 20. apart 
from the fact that Commodore is 
abandoning it, is its lack of mem¬ 

ory. A number of memory expansion 
packs are available but generally these 
come in set sizes — such as 3K. 8K. and 
16K — making it necessary to either buy 
two different expanders, or ignore some 
of the software. 

The Expand-O-Ram gets round these 
problems by supplying an extra 16K of 
RAM in two banks of 8K with a set of 
selector switches to position the RAM in 
the memory map. 

Presentation 
On removing the device from the box, it 
is immediately apparent that either 
Tymac forgot to put a case on the thing, 
or they think one is unnecessary. The 
Expand-O-Ram comes packaged in a 
tough cellophane wrapping which was 
difficult to remove. 

One the board is 16K of RAM set out as 
eightchips. A closer look at these reveals 

start cartridge. Also included is a reset 
switch, allowing you to reset the Vic 
without having to switch it oflT, and the 
dip switches to select where the memory 
expansion sits in memory. 

Documentation 
Following the introduction, the first 
thing the guide tells you is how to backup 
your cartridges to cassette or disk. 
Useful information, but rather confus¬ 
ing — until you realise that the reload 
instructions mean that the cartridge 
software is being reloaded into RAM 

The style is concise and all the 
explanations on how to set up the dip 
switches are understandable. One use¬ 
ful section, covering the reset switch, 
describes in detail how to retrieve newed 
programs and explains how the program 
lines are set out in the memory. 

Overall, the documentation covers 
everything you will need to know to 
operate the expander. It also offers a few 
points that, perhaps, you should not 

I_=nn=_ I 
The Expand-O-Ram solves the problem of the Vic’s lack of memory, but it’s a pity it doesn’t 
come in a box. 

that they are CMOS 2K by eight bits know But if you read them, it can’t be 
each. These are very low power and give helped. 
rise to the possibility of battery back-up . 
for the contents of the memory. ^ US€ 

The rest of the board contains two Connecting the expander up to the Vic 
expansion slots with a selector switch was straightforward matterof shoving it 
which defines which slot is the auto- into the expansion port, once the dip 

switches have been set up correctly. Two 
small legs at the back of the board prop it 
up when its connected. 

Once connected, the expander makes 
an extra 16KofRAM available, over the 
3.5K in the main machine. If you already 
have the 3, or 16K expanders, then these 
can be placed into one of the expansion 
sockets and switched into the memory of 
27.5K. Not a lot compared with modern- 
day machines, but a dam sight better 
than the measly amount that comes with 
the Vic as standard. 

Don’t touch the connections on the 
underside of the board if you have 
walked across nylon carpets. It will give 
you a nasty shock. 

One of the capabilities of the expander 
is its ability to position the expansion in 
different memory areas. These are: 
$2000-3FFf 8191-16383 
$4000-5FFF 16384-24575 
$6000-7FFF 24576-32767 
SA000-BFFF 40960-49152 

The first three areas are normally 
used to expand the memory used by 
Basic programs; the last area is that 
used for cartridge software. The 16K of 
memory on the Expand-O-Ram is split 
into two 8K blocks. Using the dip 
switches, these can be separately 
assigned to different sections of the 
memory. 

A nice trick is the ability to change the 
dip switches while the machine is 
switched on, allowing blocks of memory 
to be protected, effectively making the 
RAM into ROM. 

You can also make your own software 
appear to be an auto-start cartridge by 
setting its memory position to the 
cargridge section, and including the 
nine byte boot routine at the beginning. 
So you’d have this: 
$A0OO-A001 Cold start pointer 
$A002-A003 Warm start pointer 
SA004-A008 S4130C3C2CD 

The last five bytes signal to the system 
that the software is to be accessed as an 
auto-start program. To auto-start the 
program, just press the reset switch 

Verdict 
The Expand-O-Ram is quite a nice 
add-on for your Vic if you keep running 
out ofmemory. Itsm^jordrawbackisthe 
lack of a case. Apart from this, the 
documentation is clear and should 
enable you to turn your Vic into a much 
more flexible system. V 

REPORT CARD 

Features_QC### 
PsciMMiiUMoa_O—— 

Perform secs_QQ### 
Ovorei Valeo_QIIH 

Prsimt Expand-O-Ram System 
Commodore Vic 20 Price £119.95 
Mstribetors Tymac UK, 43-48 New 
Street, Birmingham, West Midlands 
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12 YORK PLACE 
BRIGHTON 
SUSSEX BN1 4GU 

micrDworld 
Computer and Uideo Centre Ltd. 

10 THE BOULEVARD 
CRAWLEY 

SUSSEX RH10 1XX 

★ WE CATER FOR ALL YOUR HOME AND BUSINESS REQUIREMENTS * BEST PRICES, ADVICE & SUPPORT ★ 

COMPUTERS 
BBC 
Model B. £344 
Model B + Disc I F £408 
Teletext Receiver.£195 
Z80 2nd Processor.£346 
6502 2nd Processor.£173 
TELEX operation with BBC (requires Z80) 

£1700 

VIDEO DIGITISER. £222 

RAVEN 20 (20K) RAM EXP.£60 

ELECTRON (special offer) 

Acorn Electron + Deck + SW. £169 

Plus 1 interlace. £49 
Joystick I F.£21 
Dual Joysticks for the 
BBC and ELECTRON 

Single Joystick £8 N 
COMPUTER 

TATUNGS Sheer Genius 
EINSTEIN 

* Fast Processor & full Graphics 

★ 16 Colours & 32 Sprites 

* 64k RAM & 8K ROM 

★ 500K 3" Compact Floppy 

★ Superb Sound 

* Full I/O Capability. £429 

Matching Colour Monitor. £209 
80 Col. Card .£44 

The BRILLIANT Amstrad 
Computer Great on performance 

The CPC 464 Colour.£294 
Green.£207 

3" Drive for above.£173. 
(with PSU) J 

PRINTERS 
SHINWA A80P 10OCPS 

C195 (NEW) ] 
SHINWA A805 C215 
MANNESWANN TALLY Ml80 Eosor 
ciiDCQDDirc riae cpaor 

CANNON PW 1080A 
CANNON PW1156A 
CANNON P1080A COLOUR 
EPSON RX80F T 
EPSON FX80 
EPSON FX100 
EPSON RX100FT 
KAGATAXAN GEM OF A PRINTER 160 cp* 
MODEL KPS 10 
MODEL KP910 (15 6' WIOEl 
STARGEMINI10X FT 
SERIAL VF. 

DAISYWHEEL PRINTERS 

DISK DRIVES 
TEAC 

Single Sided 40 
TRACK 

OUENDATA C219 
JUKI 12200Typewnter Printer 
Parallel or Serial (10CPS) 

*6 200K Single Cl 65 
400K Dual C329 
Double Sided 80 TRACK 
400K Single 
•OQKOM 
Optional PSU 

HITACHI OR PANASONIC 
3* Microdrives Complele (200K).4 

NOVEX 14- (RGB COMP)^ ■ ■ J 

MICROVITEC CUB 1431 J 
STD Cl 73 - 
MICROVITEC CUB 1451 MED C259 
MICROVITEC 1441 H RES C347 
SANYO CD 3125 NB Cl*9 
SONY 14’ COLOUR MONITOR AT LOW 
RGB INPUT SUPERB T\/ UOUITOD 
PICTURE — CABLE C169 TV MUNI I UH 
NORMENDE TV MON 14’ RGB r~ 
FULL REMOTE — CABLE FOR 
BBC SUPPLIED C217 B.I 
PHILIPS V7001 (Graanl C65 E 

KAGA MONITORS m STOCK 

r 
♦ apricot 

DEMONS TRA VON FACILITIES AVAILABLE 

apricot Fie 
OUTSTANDING 

COMPUTER 
OUTSTANDING 

FEATURES 

apricot 
"PORTABLE 

COMMITMENT TO BUSINESS EFFICIENCY 

★ 16 Bit Processor 
★ 256K RAM & 720K Drive 
★ Colour (640 x 256) 
★ l/R connected Keyboard 
it Mouse Option 
it Speech Recognition 
it Bundled Software 

APRICOT FIE £795 

APRICOT FI. £995 

APRICOT PORTABLE £1695 

ABOVE WITH 128K COLOUR RAM 

CARD & CORDLESS MOUSE £1995 

APRICOT PC TWIN DRIVES.£1595 

APRICOT PC TWIN 1 4MB £1795 

APRICOT Xi5 (5 MB HD) £2495 

APRICOT Xi 10 (10MB HD). £2795 

MACINTOSH SUPER MICRO.£1750 

SANYO MBC550 COL COMP .£719 

SANYO MBC555 COL COMP. £969 
(WITH TWIN DISC DRIVES) 

□a dishTmVdia 0 Dysan, 
DYSAN 104/1 SSSDIQTY 10) CIS 
DYSAN 104 ID SSOO(QTY 10) 
DYSAN 10420 SSOO (QTY 10) 
DYSAN 204 ID SS 
RIBBONS A NO PRINTER STATIONERY ALSO SUPPLIED 
SOFTWARE • PULSAR SOFTWARE 
★ PEGASUS LEDGERS 
★ DELTA DATA BASE 
★ SAGE LEDGERS aaa 
★ SYMPHONY 
★ SMART SW IfTsta 
★ FRAMEWORK 
ETC. ETC. W 

I all aooos MKCTfol Please add 15% VAT + £1 P4P or £8 for larger Hems (ie Pnnters., 
I rwoa to JHiMtnn j monitors etc) Prices subject to change without notice. Goods In I | enclose CHQ/P0 or <Wxt my card No 
stock will be despatched within 24 hours. We also specialise in export Dealer enquines" 
w^cwtw Ofdws from school.. r0** oepw "•'coo’e . crag. as swaiw 

BRIGHTON (0273) 671863698241 Crawley (0293) 545630. Farnham — Surrey 1 NAME 
(0252)726379 __■ .nnDCCe. 

. COMMITMENT TO OFFER BETTER SERVICE • 



We take a peek at the new software packages, and give you a taste of things to come. Note to 

software pablshars: If yoowtsh your company’s product to be incfuded, please tend onfy the very 
latest releases to Bryan Skinner, Software editor, PCN, 62 Oxford Street, London W1A2HC. 

Bette don't forgot to Indoda prlcos and telephone numbers. | 

^ C rocker is a mac¬ 
hine code spread¬ 
sheet which al¬ 
lows up to 52 col¬ 
umns by 255 
rows, can read 
and write Hies for 
Basic and For¬ 

tran, and comes with a conver¬ 
sion utility for dBase II files. 

The Music System is from 
Island Logic, the new sister 
company to Island Records. The 
program will be available from 
mid-October and comes with a 
song and sound library. The 
claim is that the suite is the 
most advanced micro-music 
based program on the market 

Microgo 1 is a computer 
version oftheJapanese'nation- 
al' game Go. Versions for Com- 

| modore 64, Spectrum and MSX 
| are under development. The 
rules of the game are fairly 
simple, but it’s one of the most 
absorbing and demanding 
board games The program has 
variable skill levels, beginner 
mode and rule demonstration. 

French on the Run tests your 
knowledge of grammatical 
structures, vocabulary, idioma¬ 
tic phrases etc. Using multiple- 
choice answers you plough your 
way through the four different 
routes (though you’ll have to 
call Silversoft for the code for 
the fourth). The scenario is 
war-time France and in your 
roll as a grounded pilot you 
have to work your way back to 
Blighty, in contact with 
French-only speakers. 

Q.50 flrsMrd 01-357 3914 
£7.95 Elite 0922-611215 

£6.95 TsmpUUea 0797-223642 
CMP Uat—0753-655533 

Mega Vault shows what made 
Imagine great, and is the best 
game for the unexpanded Vic 
si nee Chariot Race. The game is 
pretty simple but quite amaz 
inggiven itfitsinjust 3.5K You 
have to negotiate a maze con¬ 
taining corridors down which 
hurtle deadly beings — it’s all a 
matter of timing and is in¬ 
furiatingly difficult. 

Squish and Bricks are both 
from Palace Software, the pub¬ 

lishers of Evil Dead for the 
Commodore 64 and BBC. 
Neither of them are easy, far 
from it, but they lack the direct 
impact of Mega Vault. 

In Bricks you have to avoid 
falling masonry, but once it’s 
landed you can shunt blocks 

| around to make stairs to climb, 
i In Squish you shunt green blobs 
around trying to trap beasts 
and avoiding their deadly 

£2-50 nrsWrd 01-357 3014 

COMMODORE i 
f ,z M usic programs 

are very much 
rnnlUiMin vogue at pres- 

li i^iient Supersoft’s 
■ ui M.. jaJl Music Master re- 
11M— quires no prior 

musical know¬ 
ledge, but Super- 

soft claim that ’in the hands of 
an experienced musician it will «rove in an invaluable tool’. 

/e’ll be reviewing the program 
in the next few weeks and it’ll be 
interesting to compare it with 
the brilliant Musicalc. 

Rolf Hams' Picture Builder 
is more a younger user ’fun’ 
package than a graphics desig¬ 
ner. It offers sets of pre-de- 
signed characters which can be 

used to build up a picture in 17 
colours, then saved to tape or 
disk. 

The software bandwagon 
rolls on — the latest fad is BMX 
games. Hyper Biker allows up 
to four players to turn their 
hands to the handlebars of 
’bikes, doing longjumps, bunny 
hops, wheelies and the like on 
tracks such as table tops, 
whoop-de-dooe (who dreams 
up these names?) and ramps. 

The Magic Sword is de¬ 
scribed as 'a totally new experi¬ 
ence for the very young’, but is 
really a sort of watered-down 
adventure. There are magic 
objects to collect and the text is 
double-height 

HPossiblv the best 
releases this 
week were Battle- 

Day from the 
Games Workshop 
Battlecars is for 
one or two 

. »u first have to 
build your cars, select a set¬ 
ting ispeed circuit or town) 
and it’s a battle to the death. 
The excellent graphics feature 
speed, fuel and damage gauges. 
D-Day is a two-player graphics 
strategy game based in Nor¬ 
mandy 1944. Reviews of both 
are on their way. 

With less than 12 weeks to 
Christmas. Creative Sparks, 
the games software arm of 
Thorn-EMI, has launched 
Special Delivery. The game 
involves helping Santa deliver 

Christmas presents and is re¬ 
leased simultaneously on the 
Spectrum, Commodore 64 and 
Atari 32. Danger Mouse in 
Double Trouble has an associ¬ 
ated, if small, competition — 
spot the screen change after a 
few successful world savings 
and you could win a nde in a 
Rolls-Royce and free software 
for your Spectrum. 

Underworlde and Knight 
Lore are continuation of Sabre- 
man’s adventures. Ultimate 
claim that the latter ’represents 
the very pinnacle of software 
development on the Spectrum’ 

Tiny Code is a ’teach yourself 
the rudiments of assembly lan¬ 
guage’ program. It’s a sort of 
mini assembler, but the lack of 
useful sample listings rather 
detracts from its potential 

£9.95 URmitc 0530-411465 



“I COULDN'T BELIEVE THE SPEED.... 
YOU'RE THE BEST BY FAR” 

(Paul Singleton, Cheshire) 

We started SOFTWARE SUPERMARKET two years ago with two arapte ideas One. to play al the programs we could. but seO only the my best And two tonadoNttbe 
programs oar customer* wanted on the Mine day we received their order Fa 2 years customers in over 40 oountnes have wntien to tail us they appreciate both the 

speed and the pre-salectun ol programs 

We never advertise a game until we actually have It in stock. Free catalogue with every ader. o< course UK pnoee indude VAT export prices are the same (This 
15% surcharge helps us to get adere to you very last indeed) CALL 01 789 8546 ANYTIME TO ORDER BY VISA OR ACCESS CARD from any country where yout own 

laws allow this Give us a t, We're sot the cheapest Bat ow customers tell ns we're the fastest and we only sell the beet! 

48K SPECTRUM 

JMJDnL WW ULr graphics are superb'(Clash) Ihavenever 
seen graphics o/nich high quality on a Spectrum' (C6V0) ‘Original and thlbcult enough 
to warrant a piece in anyone! software collection1' (tonCompNews) (UttimeUIOM 

TORNADO LOW LEVEL 2ST 
game lor the Spectrum'(C6VGI "h a axnong and technically breathtaking somealtba 
most impressive 3D graphics / ve ever seen on the Spectrum' iPopCompWkty) 

LORDS OF MIDNIGHT ST. 
superb game and a must lot all 48K Spectrum owners' (PCGames) 'Stands heed and 
shoulders above any other quite breathtaking iPersCompNews (Reread) 0 96 

iApv Aim titv 
JnV/A nil!/ A flEi t* Games Comp) The graphics 
PP AMCT AT IP detmiiety a game wek worth 
DLniiO A riAiIV rymg' cavgi rrwi cm* 
CURRAH SPEECH OIC 

SPECIAL OPERATIONS 
good use ol graphics The difference between tlus and an arcade game u the deference 
between The Merchant ol Venice and Batman (CompCbo.,-e' (LothloetoaJ O.K 

WAR OF THE WORLDS GRAPHICS 
which are identical to the pscturea aupphed wtth the LP" iGamaaComp) (CEL) OM 
CURRAH SPEECH OK 

FULL THROTTLE beet l ee seen The game itsed is 
tun to play and is exhilarating' (Crash) (Micromega) CB.M 
D A TAITPHY One ol the most outstanding programs Ire seen 
Ml ilAll A DU A due year' (YrSpectruml Tve never had so much tun 
with a utility program I dunk you l tmd it s the best £7 70 you ve eves spent '(ZXCompI 
(Mat-a-PtetterinW 

WHITE LIGHTNING iSZl 
on the Spectrum Its features and Hexihibty are second to none and have to be seen to be 
believed'(PemCompNews! lOeMa) C14.M 

CURRAH SPEECH rrSST" 
CVUTUTCT7rD twin make much use on 
Jill A niiJlLLA Recommended to anyone who has an 
interest m going one step further' (S User (Cuirahl £».M 

COMMODORE 64 
nr1 A A1TT TTP A WX ’Stmunasoundedects excellent 
DL/U/I1 ClTa/lA/ graphics ONE OF THE BEST GAMES TO 
BE RELEASED FOR THE 064'(PersCompNews) Spectacular sound and graptucs bring 
amaimg reahsm to your 64'(PCGeami (UR Gold) Cl J6 CASSETTE C12.M DISK 
\7 AT HAT T A C4 Veitafcaoth.OiaiaKabair.hwtw 
V nLllnLLn Di < unique and important game 

64 ownets should beg or borrow the money to get tha one (PopCompWkfy! GAME OF 
THE YEAR 1964' (Boost MiaoCocvuQng Awmrds C14JB CASSETTE NO DBE 

AZTEC CHALLENGE ™r 
points the way lor CBM 64 programming'(YrComp! 'Five stars an excellently 
chaOangmggame'(CompGemm) (Aedlogaalcl O.M CASSETTE CliMDBE DENIS 'Denis Through the Dtmkmg GMas s a rapid response superbly 

(Appllcatlea.) CS SO CASSETTE O SO DBE 

FOOTBALL MANAGER 'Smw, r uu i DniiL iviminuLXi Excawrr 

(PersCompNews! The truly addictrve quality ol this game is the remarkable way it 
mirrors a real hxxhaf managers problems' (PetsCompGames! (Addictive) 
C7 M CASSETTE NO DBE 
TBAfiBIIAI A bntantly damn planned and 
A I\nJIllllAll Uf executed game thoroughly en/oyabie 

and addictive akouM dem animated graphics'(HomaCoopWUyl “The graphic 
quality is superb marvellous value for money'(Ciash (New Generation 
£7 M CASSETTE NO DBE 

BLUE THUNDER ZSt 
huge!)'exciting and very frustrating'(HanwCompWkb (Rtckeid WUees) 

LOCO 
IPITP />TTTT T Extremely valuebt utibty The beat answer yet to 
A fUCi ViUALlAj the adventure writers dream ol painless 

programming' (PersCompNews) "SIMPLY BRILLIANT put a bt ol work into THE 
QUILL and you can wnte a game as quick and slick as any on the market'(BigK) 
'A massively worthwhile mveetment almost tudraousty under pacedkx whet it does' 
(Crash) (QAeetl) C14.M CASSETTE NO DBE 

ARABIAN NIGHTS the 0641have seen tor ages' 
(PbpCcmpWkh OnUrcepter) C7.W CASSETTE O.M DBE 

SOFTWARE SUPERMARKET VISA/ACCESS CALL 01-789 8546 (24hrs) 

To: SOFTWARE SUPERMARKET 

88 HOWARD'S LANK, LONDON SW15 6NU. 
| (If you do not want to cut this magazine wnte your order out clearly on plain paper 

and quote this number PCOaT-. i 
J I have a 48K SPECTRUM/COMMODORE 64 

| I endoee a cheque/PO made payable to SOFTWARE SUPERMARKET 
OR CHARGE MY VISA/ACCESS/EUROCARD/MASTERCARD 

Signature --—- Postage & Packing UK add 55p per order 
Please write clearly. If we can t read it. you won t get it 

Name 
Address . 

Europe ADD 55p per program 

Outside Europe ADD Cl per program 

plus £1 to total bx registered mail 

Phone if any. in case of query 
Total Order 



ELITE 
Standby Tor blast off for the 
most amazing and addictive 
game yet to appear for the BBC 
indeed for any computer. A 
game so impressive that it 
moved /’CATs most hard-bitten 
Commodore 64 loyalist to com¬ 
ment. 'It’s even worth buying a 
BBC just to play it.' 

Elite was written by two 
Cambridge undergraduates, 
Ian Bell and David Braben, who 
have extracted every ounce of 
performance from the Beeb. 

The result is a unique 3D 
space adventure with real-time 
action. It's a game of almost 
unbelievable complexity com¬ 
bining the best of a 3D space 
flight simulator, arcade-style 
space battle and mindstretch¬ 
ing trading strategy rame 

To make even modest prog¬ 
ress in the game you’ll need a 
full range of flying, combat, 
navigational and entrepreneu¬ 
rial dulls. 

You command a Cobra space 
ship and your task is to fight 
and wheel-and-deal your way 
across eight galaxies with over 
250 recognised planets in each. 

Buying and selling goods and 
commodities generates profits 
that can be used to equip your 
ship with all manner of extra 
armaments, defensive systems, 
computers and cargo space. 

Profits are greatly enhanced 
by shooting down pirates, for 
which credits are instantly paid 
by the GalCop Bank Federation 
Monitoring Authority. 

You can trade with worlds 
that vary from corporate states 
to anarchies. Corporate states 
are safe and offer only modest 
profits. Anarchies can provide 
rich pickings but carry the 
highest risk of attack from 
pirates. 

Your combative skills can be 
used to increase your rating 
from harmless through compe¬ 
tent and dangerous to deadly. 

Only the most skilful achieve 
the prized rating of elite’ — the 
objective of the game. 

To do that you have to arm 
yourself to the teeth which is 
expensive. Hence the need to 
become a canny trader and an 
ace space duellist. 

Your problems start as soon 
as you launch yourself from the 
planet Laves space station. 
You are not allowed to land on 
any planet’s surface The only 
place you can land is a space 
station and this requires a 
delicate docking procedure. 

Space stations spin to create 
an artificial gravity and the 
only entrance faces the planet’s 
surface. So you must get your 
approach right and then match 
the spin of your Cobra to that of 
the station. 

By sheer fluke my first 
attempt was a complete suc¬ 
cess. Thereafter, my lack of 
skill was punished mercilessly. 

Practice makes perfect and I 
found that using the keyboard 
rather than joysticks provided a 
better delicacy of touch. 

Docking procedure perfected, 
I hyperspaced off to my target 
planet. A couple of space jumps 
and I was almost within range 
of the protective cover of the 
space station (any space combat 
in this zone sounds the alert to 
the deadly Viper craft of Gal- 
Cop (the police) which come 
screaming out of the station all 
guns blazing on a ‘shoot first, 
ask questions later' basis). 

Suddenly, with little warn¬ 
ing a pirate craft came swoop¬ 
ing in from nowhere and straf¬ 
fed me with his pulse lasers 
Diving and rolling did little to 
throw him off my tail. 

With the three-dimensional 
radar at the bottom of the 
screen I could see where he was. 
But try as 1 might it was nigh on 
impossible to get him in the 
sights of my lasers. 

A self-seeking missile proved 
to be a more effective weapon 
But to target and fire seemed to 
require four hands, three eyes 

and two brains. I was blasted 
out of existence. 

To date my most successful 
mission lasted as far as a fifth 
planet Before being vapour¬ 
ised I was showing an insigni¬ 
ficant profit of 100 credits and 
had not even been able to equip 
myself with an extra laser, let 
alone a fuel scoop, escape cap¬ 
sule, energy bomb or any of the 
other armaments that could 
have ensured survival. 

By then a queue of people had 
lined up behind me in the office, 
all fighting for the chance to 
play the game. 

Elite has to be played to be 
believed. The graphics are 
dramatic. You are offered views 
through forward, aft and side 
screens showing the action in 
3D wire graphics at a speed that 
will leave you breathless, and 
with only the minimum of 
flicker. 

At the bottom of the screen is 
a multi-coloured display giving 
information on the state of your 
shields, missiles, laser and 
cabin temperature, altitude, 
forward speed and energy 
banks 

Navigational aids include a 
3D radar display, compass, and 
right/left roll and dive/climb 

Without hesitation I give 
Elite a maximum rating. It is a 
whole new generation of game 
that will leave your nerves shot 
to pieces, your brain cells 
blasted, and your whole body in 
a state of complete confusion — 
and that’s after only the first 
battle sequence. 

It will take you literally 
months before you have ex¬ 
plored the depths and subleties 
of Elite and you will be thankful 
that Acomsoft has provided a 
save routine to store you cur¬ 
rent game status. 

Successful pilots can enter 
Acomsoft’s monthly competi¬ 
tion for the most skilful players. 
Those playing at a more leisure¬ 
ly pace can draw inspiration 
from the enclosed ’novella’ 
based on the game and written 
by science fiction author Robert 
Holdstock. 

All players, whatever their 
skill, will benefit from careful 
study of the enclosed Space 
Traders Flight Training Manu¬ 
al —a work of art (and humour!) 
in itself. 

It’s the most addictive game I 
have ever come across and the 
first that could truly claim the 
title of’mega-game’. 

Ralph Bancroft 
indicators. 

The sound is something of a 
let down giving the usual zap- 
em sound effects. With the 
thought that has gone into the 
this game one would have 
expected a bit more imagina¬ 
tion here. 

Ratiar 1W10 

Price £14.95 (£17.65 on disk, 
£12.95 for Electron) hMshar 
Acomsoft Ltd, Betjeman 
House. 104 Hills Road, Cam- 
bridgeshire CB2 1LQ. 

An open letter to Acomsoft 
The staff of PC*demand (hag, plead) that you either convert EHte to 
other machines, or license a third party to do so. K offends ail rules of 
natural justice that opportunities to play this game of unparalleled 
excellence should be restricted in any way. 

47 PCN OCTOBER 619B4 



SPECTRUM SPECTRUM 

TILER 
The trouble with being in the 
building trade is the way your 
customers tend to fuss around 
you while you’re working. Nor¬ 
mally this is just annoying, but 
in Tiler, where your goal is to 
tile Rob Rubber’s roof, it’s 
downright dangerous. 

Rob, you see, is a man with a 
problem. It may have just 
started with a slight spring in 
his step, but now his condition 
is such that he just can't stop 
bouncing and. as he's also 
swollen up to Michelin man Crtions, if he accidentally 

res on top of you — it’s 
curtains. 

Unfortunately, the game 
doesn't seem to have a facility 
for jumping on his back, grab¬ 
bing hold of his ears and using 
him as a spacehopper The only 
thing you can do is make your 
way back and forth between the 
roof and the stack of tiles, 
keeping clear of Rob. 

The game consists of three 
screens, each one being a cut¬ 
away section of part of the 
Rubber residence. You start off 
on the ground floor of the main 
building, and to get to the tiles 
you must go through the garage 
into the garden, up to the tree 
house, then back onto the gar¬ 
age roof to collect a tile. 

You then have to take your 
tile back the way you came, 
then up to the attic where you 
apparently stick it onto the 

inside of the roof, and go back 
for the next one. 

Along the way, you'll encoun¬ 
ter several locked doors which 
you can only pass by using one 
of the keys sprinkled around 
the shop. And things are made 
more difficult by the stairways 
being one-way for you. Rob 
however, cartwheels up and 
down them with ease 

Visually, the game is a hoot, 
the detailed graphics being set 
off nicely by Rob’s comic figure 
bouncing around. But the game 
isn’t all that challenging 

Also the continuing trudge 
from attic to garage and back 
can get pretty tedious. The 
review copy also had a couple of 
odd flaws in it. 

Assuming they are cured 
Tiler isn’t at all a bad little Cne. but it could really have 

n a bit more difficult. 
Joknlettice 

Ratine 6/10 
Price £5.50 Publisher Interceptor 
Micros 07356-71145 

SPECTRUM 

AIR TRAFFIC CONTROL 
This flight simulator is a cut 
above some of the others but it 
has to be said that Air Traffic 
Control is not for your get-up- 
and-go gamesters 

You must monitor and con¬ 
trol air traffic over a given air 
space. In this case you’re look¬ 
ing after the air lanes around 
Bournemouth and South¬ 
ampton. The airways here are 
bustling with planes bound for 
or arriving from Europe and the 
States. Keeping tabs on all this 
lot is not easy 

When asked you whether or 
not you want printed details of 
planes coming into your area, 
you can then select a skill level 
between one and nine The 
package comes with a keyboard 
overlay and a detailed and 
easy-to-follow manual The 
screen display is a bit drab, 
mostly black and white, but 
looks j ust as it should—lines al 1 
over the place showing flight 
paths. A flight data display, 
giving details of each flight 
currently monitored is avail¬ 
able at the touch of a key. 

At the higher skill levels 
there are all sorts of difficulties. 
For example you must keep 
your traffic well away from 
Military Crossers — RAF air¬ 
craft crossing the airways are 
out of your jurisdiction. Radio 
or pressunsation failure, which 
mean the pilot of the damaged 
craft will descend rapidly to the 
highest safe level, wi11 have you 
hairless in an instant. 

Air Traffic Control is very 
good, comprehensive and if you 
like this sort of game, well 
worth the price. David Lester 

Rating S/10 
Price £9.95 PnMsIwr Mikro-Gen 
0344-427317 

BOOTY 
Booty is another of Firebird’s 
£2.50Spectrum games, and like 
the others it is good value for 
money. 

Jim, the cabin boy of the good 
ship The Black Galleon, has to 
collect as much treasure as 
possible from the holds of the 
pirate vessel. Jim himself isn't 
very well portrayed and attri¬ 
butes are also a little clumsily 
handled. Jim is drawn on a 
rectangle which tends to over¬ 
write any characters under¬ 
neath. which means parts of 
ladders, cases and so on tend to 
vanish when Jim passes them. 
Hardly clever sprites, but then 
the charm of the game out¬ 
weighs any such minor niggles 

You start off with a well 
executed picture of the Black 
Galleon, afloat on a shimmer¬ 
ing sea. Define your own keys if 
using the keyboard, or take the 
joystick option, and it's anchors 
a-weigh 

Booty is basically a 'levels 
and ladders' gaihe, but with 
several twists. The Black Gal¬ 
leon has 20 holds, each has four 
levels and patrolling, cutlass- 
waving ghost pirates. Each 
level is divided by numbered 
bulkheads, and you pass 
through these by picking up a 
key. 

Treasure and keys are col¬ 
lected by simply moving over 
them, but only one key can be 
carried at a time. Once you've 
cleaned out a hold, or found that 
you si mply cannot get to the last 
few items, there's always col¬ 
oured doors to pass through. 
These lead into other holds, or 
in some cases mid-air — nasty. 

Some of the treasure is booby- 
trapped. there's a ship’s rat to 
beware of, trap-doors and 
vanishing floors to keep an eye 
on plus lota more. 

Once you’ve collected all the 
items from all 20 holds, you 
have 45 seconds to find a bronze 
key 

The game is unusual, nicely 
executed, addictive and at 
£2.50, it’sa steal Bryan Skinner 

Rating 8/10 
Price £2.50 Publisher Firebird 
01-379 7655 

SPECTRUM 

STRANGEL00P 
Virgin Games is having 
another stab at the games 
market. Changes include bet¬ 
ter packaging and, yes, better 
games 

Strangeloop is in the 'mega¬ 
game' league. There are 240 
screens, each depicted in very 

graphics and the quest is 
Your brief is to save the Elanet Earth (oh no. not again » 

y regaining control of a robot 
factory. The robots have been 
take over by aliens, and reprog¬ 
rammed to destroy planet 
Earth. 

The hero, a spaceman, is 
superbly detailed and well ani¬ 
mated. but although keyboard 
and joystick options are avail¬ 
able. I found them both unre- 

nsive. Indeed, controlling 
spaceman is quite a chal¬ 

lenge in itself. Your laser pis¬ 
tol's current charge is shown, as 
is your pocket status, ie what 
you’re carrying. At all times 
there’s a compass, indicating 
the direction to the Control 
Room. 

Once, or perhaps if, you 
master control of the hero you 
have to move from room to 
room, trying to work out what to 
do next The screen display 

shows the protagonist in his 
location, and below are all sorts 
of status indicators. 

Naturally, there’s an oxygen 
level to be carefully monitored, 
as wel 1 as a suit status indicator 
and a patches status report — 
you’ll need these for repairing 
damage to your life-support 
system. 

You start with eight lives, 
and a nice touch is that each 
time you lose a life you can start 
at any point on the current 
screen. Unusually fora gameof 
this type, there’s a save game 
facility. 

Strangeloop is very well 
done, nicelv presented and 
hard. David Lester 

Rating 8/10 
Price £7.95 PubMsher Virgin 
Games 01-221 7535 
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ROLAND IN TIME 
If you've looked through 
Amsoft'slistsrecently.you may 
have wondered how any soft¬ 
ware house could churn out the 
whole series of Roland Karnes in 
such a short time. 

Amsofl hit on the clever idea 
of marketing a lot of different 
games featuring small human 
characters l or in one case a flea > 
under the one house character 

This latest game is written by 
Gem Software, authors of Oh! 
Mummy and Spannerman. 

The title suggests a time trip, 
and in fact there are ten time 
zones, each of which may be 
entered independently, so you 

don't have to complete one 
screen before starting the next. 
Each screen shows a well- 
detailed scene depicting some 
peeudo-historical characters 
and enough crystals in various 
awkward locations to test the 
best of arcade adventurers. The 
sole purpose of the game is to 
collect these, and if the crystal 
counter is anything to go by, 
there are over a thousand! 

When you start playing the 
game it is probably a good idea 
to visit as many of the locations 
as possible, before working out 
a strategy for collecting gems. 
Each of the ten main screens 
has several subsidiary ones. 

I’ve come across 34 in the 
course of play and haven’t got 
near to visiting them all. There 
are only three controls to the 
game: left, right and jump, but 
then it’s nearly all a question of 
timing, anyway. There are 
some cry stals that can only be 
reached from one direction and 
only carried off in another, and 
Roland will cover some pretty 
bizarre territory. A list of the ten 
starting titles may give a feel of 
the imagination used: Dou n At 
Dollis Brook, The Roman Fort, 
Njorl’s Dragon-boat, Seen My 
Ballista! Jenny Goes Spinning, 
Missile Silo No. 47, After The 
Holocaust, Hell-Hunter Sta¬ 
tion, WestofDome9, TheEndOf 
Time. 

The sheer variety of sprites 
takes some beating, everything 
from express trains to sarco¬ 
phagi. pterodactyls to port¬ 
cullises. 

This is a true arcade adven¬ 
ture, in that you are often 
caught unawares by sections of 
crumbling ground and limited 
in where you may go by unseen 
barriers. In one or two places 
you have to overstep any visible 
support in order to make a 
particularly long jump. On the 
occasions when I failed to make 
it, I felt justifiably cheated in 
losing one of my ten lives. When 
entering a new screen, be pre¬ 
pared for some meany attack¬ 
ing you immediately; only on 
the starting screens can you 

your entry point is safe. 

The sound efleets are adequ¬ 
ate, although several members 
of my family (myself included) 
got rather irritated by the 
repeated rendition of: 'I Love To 
Go Awandering’, which pro¬ 
vides an unstoppable back¬ 
ground to the game. 

Overall, though, this is an 
excellent game, varied and im¬ 
aginative with excellent use of 
graphics and at last showing 
something of the full potential 
ofthe CPC 464. It will keep most 
people (apart from those who 
write into games mags to boast 
of completing Sabre Wulf in 
under 30 seconds) entertained 
for many hours. Simon Williams 
Rating 10/10 
Price £8.95 Publisher Amsoft 
0277-230222 

BBC SPECTRUM 

COPTER CAPERS 
A 4 F Software built up some¬ 
thing of a cult following for two 
of its previous games, Cylon 
Attack and Chuckle Egg, so a 
new release from it should be 
very entertaining. 

One of the first things you 
notice on loading this game is 
the attention paid to the pres¬ 
entation of the program. 

Although the initial header 
screen is a fairly straightfor¬ 
ward teletext composition, the 
same can’t be said of the inter¬ 
rupt-driven music which 
accompanies the loading of the 
game. It’s a well-arranged piece 
of baroque-inspired Musak 
which nicely whiles away the 
minutes before you start. 

The instruction sheets, con¬ 
trol display and start of each 
game screen involve some clever 
manipulation of screen con¬ 
troller registers to produce the 
effect of unrolling the screen 
from left to right. Should you 
reach the high-score table at 
the end of your game, you’re 
treated to a burst of fireworks. 

The game is a lot less original 
than either of A & F’s recent 
hits, and involves picking up 
little men from the sea. while 
avoiding ballistic missiles 
launched from patrolling sub¬ 
marines, guided missiles drop¬ 

ped from passing Zeppelins and 
an enemy helicopter which sha¬ 
dows your moves. 

Landing your copter on the 
pad on the left-hand side of the 
screen takes a bit of getting 
used to. since it will register a 
landing only when set down 
from a certain height. Should 
you be unfortunate enough to 
let anything touch you, the 
helicopter-destroyed sequence 
is pretty original, although 
crashing in certain parts of the 
■creen cemeee prniiiw ipiUa 
anomalies. 

Every two screens success¬ 
fully completed leads you to a 
fairly easy bonus game which 
can earn you a lot of points. A 
well-executed game, but with¬ 
out the addictive quality of 
some of A & Ps other offer¬ 
ings. Simon Williams 
Rating: 7/10 
Price £7.95 Publisher A 4 F 
Software 0706-341111 

PYJAMARAMA 
Pyjamarama is one of those 
games that you can play for 
hours on end and still not 
manage to get anywhere at all. 
frustrating isn’t it? 

Poor old Wally is suffering 
from a bad case of the night¬ 
mares Not only is Wally suffer¬ 
ing from a visitation by this 
nocturnal beast, but every¬ 
thing in the house seems to 
have expanded in size and is 
running riot around the place 

Our hero is simply given the 
task of waking himself up from 
this nightmare so he can go 
back to sleep in peace. Simply 
collect the alarm clock, wind it 
up and Wally will wake up. 
Well perhaps it’s not quite so 
simple, first Wally has to find 
the alarm clock and just about 
every object in the house is out 
to stop him. 

Pyjamarama has what is 
probably the most stunning 
graphics you are likely to see on 
a Spectrum. All the rooms in the 
house are depicted by very large 
and colourful graphics where 
animation is needed it is done 
extremely well. There is no¬ 
thing more frightening than 
being attacked by an extremely 
large roast chicken while 
paying a visit to the kitchen. 

Oh. by the way moving 

around the house Wally does 
lose energy, especially if he 
touches one of the baddies 
Eating the food scattered 
around the house will soon 
replenish this. 

Even though the game is great 
fun to play, you soon begin to 
fear that you are suffering from 
a nightmare yourself. After 
about three hours of play I still 
found myself going around in 
circles. Mind you the instruc¬ 
tions do say that the game keeps 
repeating itself, repeating it¬ 
self. The problem is that there 
are a number of objects scat¬ 
tered around the building many 
of which will help Wally in his 
travels, however you aren’t told 
what they do. 

Pyjamarama is probably one 
of the best ever games released 
for the Spectrum StsartCooke 
Rating 9/10 
Pries £6.00 Pubtishsc Automata 
0706-735242 
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OFTWARE PRO-TEST: APRICOT 

FACTS ON FILE 
MM as the world's first slsctrsidc fWag cabteot, Flea and Folders Is an interesting database yidini Out offers a high 

_level of senbtetlcstiea, m Null Mw fccwn._ Most of the programs for ACTs 
Apricot either come with the 
micro or are versions of PC 

software. Files and Folders belongs in 
the unusual category of software written 
in the first instance for ACTs juicy 
micro, with PC and Sirius conversions 
coming later. 

Files and Folders is one of those 
packages you'd normally label 'data¬ 
base', but the manual describes the 
package as 'An interactive filing and 
reporting system’. 

Starcom Corporation bills Files and 
Folders as the world’s first electronic 
filing cabinet. So where is the justifica¬ 
tion for these claims, and just how far 
does the program itself live up to the 
'interactive' angle? 

To begin with, all files are represented 
on-screen as folders which you can tailor 
as various types of business forms, such 
as sales ledgers, invoices, cheques re¬ 
ceived and so on. An important feature of 
the program is that it uses commands 
that are very English in style and is 
geared round the use of function keys for 
ease of use. 

Presentation 
The package comes replete with manu¬ 
al, ri ng bi nder and three disks. There are 
two versions of the program, the stan¬ 
dard version being for Apricots with 
256K RAM, the extended version re¬ 
quires a minimum of 484K. ACT will 
upgrade your standard version should 
you decide you need the extra space. 

Documentation 
The manual is an A5 ring binder with 
plenty of screen shots and a good index. 
It’s quite well designed, but with the full 
on-screen messages and the F8 Help key, 
documentation is rather redundant — 

most of the assistance you’ll ever need 
can be displayed on the screen. 

Getting started 
The various sections load in as overlays 
when required, so the master program 
disk must be left in the default drive at 
all times. The first step is to enter 
openpile, then specify whether a colour 
or monochrome monitor is being used. 
After that you may have to enter a 
password, if you’ve decided earlier to use 
this handy facility. 

The main menu appears across the 
bottom of the display, with each option 
accessed by one of the Apricot’s function 
keys. The main menu options include: 
make a folder, file cabinet, and help. The 
complete list is shown in Figure 1. 

After selecting F6 (filing cabinet), 
you’re presented with a sub-menu, in 
which you can alter the data drive 
assignation if necessary. 

To create a document you select F3 
which then shows yet another sub¬ 
menu. Selecting F3, 'Work on Folder', 
allows you to name a folder and create 
the first part of the folder’s detail. This is 
where the boxes which will hold the 
information are designed. The cursor 
control keys are used to move around 
and make the frame for the information 

Once the boxes have been designed, 
the type of information in each one can 
be defined. There are facilities for 
specifying text, figures, dates, times, 
yes/no and so on, again using the 
function keys. 

Data entry to the folder is activated by 
the 'Make Entries’ option, and once 
information has been typed in, validated 
etc, the data is stored on disk and the 
Search menu can be invoked. Again 
eight options are available, such as : F2 
Search for, F3 previous entry, F4 next 
entry, F7 delete current card, as well as 
Help and Exit. 

Files and Folders has an automatic 
report writer. This comprises two sec¬ 
tions — List and Sort. Information can 
be sorted by specified columns and there 

Function key Function 
FI Get Folder 
F2 Revise Folder 
F3 Make Folder 
F4 Make Report 
F5 Other Functions 
F6 File Cabinet 
F7 Master Exit 
F8 Help 

are facilities for using mathematical 
operations. 

In the second section, page format, 
size and output device can be designated 
at will. There are also facilities for cut 
and paste as well as the ability to 
produce mailing labels. 

In use 
Rather than wade through the manual, I 
used the tutorial disks to acquaint 
myself with the system. Given the 
copious on-screen messages it didn’t 
take long to get to grips with it. 

The standard version of Files and 
Folders can have up to 125 fields on each 
card. Each field has an upper limit of 78 
characters. Up to 125 sort keys are 
possible and the maximum number of 
entries is65535. Seven different number 
formats and three for dates and times 
are catered for. 

Verdict 
Files and Folders is an extremely 
easy-to-use database system with a 
large degree of sophistication that 
doesn't get in the way of its simplicty of 
operation. It can be learned extremely 

quickly — highly recommended. |T 

REPORT CARD 
Features_C—m 
Ikwiddlis_ 

Nifcnassn_CMN 

Km Files and Folders OmMcsMis Database 
System Apricot toMsker Starcom 
Corporation Otstriketsr ACT Pulsar Ltd., 
ACT House. 111 Hagley Road. 
Birmingham. B16 8LB 021 454 8585 Farms* 
Disk Other renter's IBM PC Sin us Outlets 
Dealers_ 
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TAILORED BUSINESS SYSTEMS LTD 

TU 

11/15 Bush House, Bush Fair, 
Harlow, Essex 

Complete Business Systems Tailored To Your Needs 
based on Apricot, IBM 8. Sanyo 

> System / • 
APRICOT XI 
Hard Disk + Free Printer ♦ 
Free Integrated Accounts 
Software including Payroll 

Training & Installation 

System 2 

APRICOT 
PORTABLE 

£2995 ♦ VAT 

System 3 

APRICOT FI 
720K Disk 256K Memory 

includes Free + 

Integrated Accounts 

Sollware or Printer 

• System 5 • 
APRICOT 

TWIN DISK 
► Free Word Processor 

Free Printer 

£1795;, VAT 

System 8 • | £*1890 * 
APRICOT POINT 32 

Fr°"> £3995* with up to 32 
I Terminals including 

Full Multi User 

I Accounting Software 

• System 6 • 
IBM XT 

Hard Disk ♦ 
Full Integrated 

Accounts Package 
including Payroll 

+ Free Printer 

Depending on number 
ol Terminals 

■ AUTHORISED A.C.T. DEALERS ■ 
Full Maintenance available 

Leasing Facilities arranged 
Training given 

with each 
System supplied 

CONTACT US ON... 0279 413893 



Seeing is 
You’ll see the difference from 

the moment you pick up one of the games 
from Firebird’s new Silver Range. 

We keep our flights of fancy for the game. 
On the pack, you’ll find there is 

a true representation of the 

Here’s a sneak look at three of the NEW games: 

BIRD STRIKE 
Well shiver me timbers and splice the 
mainbrace and pass the grog, me 
hearties Here be the greatest pirate 
adventure of them all, aboard that 
scourge of the Seven Seas the dreaded 
Black Galleon Feast yer eyes on the 
BOOTY-ful treasure stored in 20 holds 
There be pirates, parrots and fun galore. 
If you don't like it, matey we ll hang you 
by the highest yard-arm!!! 

Blamed for a murder you did not 
commit your only hope is to identify 
and capture the real killer - a 
member of the notorious gang,The 
Wild Bunch. But can you also survive 
life on the run in this adventure set 
in the Wild West 

Wing a plane to release a carrier 
pigeon shoot the carrier pigeon 
and add a note to the stave at the top 
of the screen... shoot enough 
pigeons to complete the tune (without 
getting wiped out by the relentless, 
pursuing planes)... next wave. 

Look out for these games in the FIREBIRD silver range at selected high street stores. 
SPECTRUM THE WID BUNCH BOOTY MR FREEZE TERRA FORCE VIKING RACERS MENACE BYTE BITTEN EXOOUS RUN BABY RUN 
COMMOOORE 64 BOOTY MR FREEZE EXOOUS HEADACHE ZULU 
VIC 20: SNAKEBITE MICKEY THE BRICKY 
BBC MICRO B BIRO STRIKE GOLD DIGGER ACID DROPS DUCK' 



believing 
There are twenty games now available 
from Firebird, and that’s just the beginning. 
All the software is produced to the same 
high professional standards and all are 
available at the remarkably low price of 

SOFTWARE 

The new range from British Telecom. VAX You’d better believe It!!! 
FIREBIRD SOFTWARE. WELLINGTON HOUSE. UPPER ST. MARTIN S LANE. LONDON WC2 90L TEL: 01 -379 6755/5626 

Firebird and the Firebird logo are trademarks of British Telecommunications pic. 
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OFTWARE PRO-TEST: SPECTRUM 

$ ULTRAKIT 
David Jandi pitches in with his sampling of a bask programmer’s toolkit 

1 tar Spoctn—tore frwMaoft 1 If micro manufacturers ever wondered can include Ultrakit commands as well 

what they could do to make their as normal Basic keywords, 
latest toy more attractive to hackers, AUTO, NUMBER, COPY and MOVE 

they couldn't do worse than include a are used to generate line numbers, 
suite of programming tools. renumber and manipulate parts of the 

The importance of programming aids program being worked on. A flexible 
is enormous. Give a craftsman a good set FIND and SUBSTITUTE will work in 
of tools and he’ll be able to do a good job. single-shot or globally, and in both cases 
Give him only a few tools and he’ll do the line numbers are reported. 
job a lot slower and not as well. A very powerful command is TRACE 

speeds. 
The pre-defined commands include 

after program development and gives four types of program compactor, clock 
the programmer two types of command, and alarm, as well as a command to 
First there are 23 kit-commands which display the Spectrum's memory map to 
require parameters such as numbers or screen or printer (Figure 1). Many of the 
strings, and there are 12 pre-defined commands can be dumped to the printer, 

commands which execute immediately and in all there is a lot (Table 1). 
and require no parameters. . 

Ten function keys can be set up with a USe 
string of255 characters each. The string The first thing I did was to transfer 

Of all the commands available. 

II Table 1: Ultrakit commands 

1 (abbreviated! II 

AUTO 
! 

Line generator. 
BREAK Error detection. 
COPY Duplicate program lines. ! 
DELETE Program lines. i 
EDIT Program line. i 
FIND String. i 
CRAB Disables parts of toolkit | 

for use by Basic. i 
HIDE Temporarily disables i 

Ultrakit. i 
INFORM Display default 

parameters 
JOIN Program lines. 
KEY Function key 
LOSE KIT Deactivate Ultrakit 
MOVE Program lines. 
NUMBER Renumber 
ON ERROR Error detection. 
PUT String buffer. 
QSEPERAT0R Define separator. 
RAMREL Move RAMTOP. 
SUBSTITUTE String. 
TRACE Program execution. 
UPDATE Clock 
VARIABLES Display. 
WARNT1ME Clock. 

Pre-defined commands: 

K-MOOE, PRINTERS, CRUNCH 1, CRUNCH2, 
REMKILL, PACKER, MAP, LOWER CASE, 1 
UPPER CASE, CLOCK TIME, ALARM TUNE, 1 
ALARM SWITCH. 

Verdict 
This is by far the best Basic toolkit I have 
used on the Spectrum. Easy to use 
(which is important in program develop¬ 
ment), it enables the Basic programmer 

to get on with the job. |F 

■ Ultrakit AwRcjUm Bauc programmers 
kit M«Mm 48K ZX Spectrum - 
rodrive compatible PaMMwr Hisolt. ISO 

Figure 1: Screen dump of IV 

command 

CHANNEL INFO 
PROGRAM START 
PROGRAM END 
VARIABLES END 
1 FREE BYTE 
TOP OF BASIC 
RAMTOP 
KIT STARTS 
USER GRAPHICS 
TOP OF MEMORY 

23792 CHANS 
23813 PROG 
24090 VARS 
24104 EXINE 
24106 STKEND 
58137 SP 

58176 RAMTOP 
58178 KITRAM+1 
65368 UDG 
65535 PRAMT 

Hisoft, who produce the well known which can be used to display program 
Pascal (issue 4> has come up with a line and statement numbers as the 
Basic toolkit that is one hell of a piece of program is running. Parts of the prog- 
software. Interruptdriven, this software ram can be selected, and a single step 
provides the programmer with 35 com- option is allowed. If single stepping, you 
mands, ten function keys, Microdrive havethefurtheroptionstolistvariables, 
compatibility and toolkit customisation, list current line, list next line, clear 

Fflftliin I screen and restart trace at one of ten 

The 7K Ultrakit can be loaded before or 

PROGRAM SIZE 277 VARS-PROG 
PROGRAM + VARS 291 E-LINE PROG 
SPACE (BASIC) 34031 SP-STKEND 
SPACE (CODE) 1 KTRAM RAMTOP 

INTERRUPTS AND 
CUSTOMISING 
Ultrakit uses interrupts to scan the 
Spectrum keyboard 50 times a second, 
thus slowing Basic by about 5 per cent. 
The reason for scanning is the necess¬ 
ity to intercept and interpret key¬ 
strokes that would normally do some¬ 
thing else. 

The effect of this scanning is to 
slightly change the characteristics of 
some keyB. First, pressing REM in 
direct mode will display on the edit line 
the Hisoff copyright and wait for the 
user to input one of the 23 kit 
commands 

The SPACE and ENFTER keys act as 
extra shift keys when Ultrakit is 
active. The effect of this is that 
auto-repeat on them is disabled and 
they respond AFTER they have been 
released. An example of this is when 
accessing one of the pre-defined com¬ 
mands. The required action is to press 
the ENTER key, then the key corres¬ 
ponding to the command, release 
ENTER followed by the letter key. 
Accessing the function keys is done in a 
similar fashion with the SPACE key 
being pressed followed by one of the 
digit keys. 

Ultrakit can be customised in sev¬ 
eral ways. This is achieved by poking 
toolkit variables with parameters and 
then saving an image of the toolkit to 
tape or Microdrive. The clock, alarm 
and trace displays can be directed to 
any part of the screen, and in the case of 
the trace this facility will allow the 
output to be directed to the report lines, 
thus avoiding any clashes with the 

the clock and trace are displayed in 
normal video. The copy routine to the 
printer can be re-directed thus allow¬ 
ing for many types of printer interface 
to be used. 

Finally, saving the Ultrakit to tape 
or Microdrive will also save any 
function key definitions._ 
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mm 
TO MPmMIMRt 

A package of four completely different 
adventures plus four character analysis 

programs. 

Step Into the leading role In one of the 
most complex and intriguing webs of<1# 

murder, treachery and witchcraft 
ever conceived. 

Uses graphics as an Integral part of 
the problem solving. 

Witten by a highly qualified team of 
experts. 

Even the most experienced 
adventurers will find 
something new and 

challenging. 

Let your computer 
stretch your 
imagination. 

FOR COMMODORE 64 

£14.95 
WtlTTIM AMD DiSFOMiO BY OXFORD DtOITAl FNURFRIUS 

Available from 
All good computer software stockists. 

Send me i tick as required) 

□ My local stockist s address 

□ Your full list of games 

□ _copy/ ies of this game 

Creative Sparks 
ade payable Department MO. 

296 Famborough Road. 
■ □ By Access or Famborough. Hampshire. GU14 7IMF. 
□ Barclavcard Telephone: (0252)518364. 

TNEE 293 at £14.95 each £ : P 

+ single P&P sum _ : 30p 

Total to send £_ P 
Credit card sales: UK buyers only. 
Response within 21 days. 



OFTWARE PRO TEST- IBM 

BRIGHT 

IIC* 
Neville Ash brings to your attention 
Item of dish software lor the IBM Pi 

Computer or the XT, which requires a 
_ of 192K of RAM for operetta Most computer software can be slotted n 

into definite categories. There are e> 
word processors, databases. fc 

spreadsheets, accounting packages and si 
programs for vertical markets. Here we li: 
have a product which claims to create 
another category entirely — an Idea n< 
Processor which logically processes ideas th 
just like a word process! ng package works sc 
with words. tl 

There is even a bolt-on package, called 
Graphix Idea, that lets you create draw- s] 
ings, titles, graphs and pictures. ir 

Getting started ?* 
The Idea Processor is only available for the o! 
IBM Personal Computer or XT and comes si 
complete with three disks and a manual tc 

Two of these disks are self-teach modules. 
One has a self-running demonstration and cl 
the other lessons and sample files. The Idea * 

Processor requires a minimum of 192K of 1 
RAM for operation, so some users may 6 
need an extra RAM card. P 

Disk one contains the Idea Processor 
program, the Master Menu for DOS 1.1 or T 
2.0. The Help screens and Printer configu- » 
rations are also on this disk. The second aj 
disk is a self-running demo with eight cc 
sections. Hello — the introduction, Enter di 
— howtoentertest.Insertionanddeletion, h 
Searching, Block moves. Cardfile. Format 
and Run the demonstration. On the third ki 
disk there's an interactive tutorial, the sc 
program to set up the Master menu and si 
details for configuring other printers. i* 

The first step is to make a self hooting 
working copy of the Idea Procesaor by E 
adding the system tracks and program b« 
onto a new disk. Next the SAVESCRN ei 
program which cansave a graph generat.-d 

by Lotus 1 -2-3 and similar programs is set « 
to either DOS 1 1 or 2 0. Finally configure fa 

the printer and the program is ready. ei 

In use p< 
The Idea Processor certainly doesn't fit oi 
into any single software category. It’s best 
described in outline. Imagine information 0| 
available in the form of notes, spread- m 
sheets, excerpts from books or magazines, U 

IdeaW; are 

reports, contracts and boiler plating and 
even sub-routines all needed in some way 
for use with the program Then the visual 
side in the shape of drawings, diagrams, 
line charts, bar charts and titles. 

Now imagine them being combined as 
needed through a third area and you have 
the Idea Processor in operation The text 
source can be any standard ASCII files and 
the graphics from any graphics program. 

So there's a text editor and cardfiling 
system all in one. Instead of using the 
manual, I decided to use the self-running 
demo and lessons to understand the Idea 
Processor. After loading the working copy 
of the program the main menu appears 
showing just four options: Cardfile. Direc¬ 
tory. Editor and Quit 

After taking the Cardfile option, the ten 
choices are shown at the bottom of the 
screen: 
1 Info, 2 Help,3 FtSet,4 TabSet, 5 Refrm, 
6 FtCode, 7 Bold, 8Ulin. 9 Wrdwrap. 

10 +Linaa. 
At this stage any Information is entered. 

Then The Idea PnK-essor transfers this 
information onto electronic 'cards' which 
are in turn stored in 'drawers'just like a 
conventional filing cabinet. Each of these 
drawers can be stored in a cabinet which 
has a capacity of night drawers 

Any card stored is indexed by one or more 
bay words. When a report is produced and 
some extra information is needed, you 
switch to this Cardfile, use the Fetch card 
instruction and enter the keyword. 

The text can easily be moved from the I 
Editor to Card file for storage. Any card can 
be revised at any time and key words can 
easily be changed. 

Twoofthe features most appealing when 
compared to other programs are the 
facility to replace anything accidentally 
erased and the ability to store images of 
screens produced with other software 
packages like Lotus 1-2-3, and store them 
on an electronic 'card'. 

To make the program even easier to 
operate it’s possible to create keyboard 
macros that can be up to 100 keystrokes in 
length, operated by a single key. 

In purely technical terms, The Idea 
Processor can have up to 1,500 words on 
any card, and manage up to 64,000 cards in 
a database. The Editor and Cardfile are 
integrated and operate simultaneously. 
Files can be edited up to a maximum size of 
160K Graphs and spreadsheets can be 

included in the printed text. 

Documentation 
As a manual the documentation supplied 
with The Idea Processor is quite clear and 
divided into six Sections Overview, Narra¬ 

tive Reference, Expert, Tutorial and 
Appendix. I didn't get as far as the Expert 
section, but worked through the Overview, 
Narrative and Tutorial. 

However working on-screen was better 
than reading the manual. In fact with the 
aid of the On -screen Help faci lity, it tended 
to make the manual redundant. 

Verdict 
If you write reports, articles, documents 
and want something more than a word 
processor without having a complicated 
database system to use, then the Idea 
Processor could be the answer. Priced in 
the mid-range for IBM PC word processors, 
you have WP and something more. The 
facility for using files from other programs 
and inserting graphics and spreadsheets 
makes it particularly valuable. 

Maybe Idea Processor isn't strictly a 
procesaor of ideas as such, but a combin¬ 
ation electronic card filing system and 
word processing package with other pro¬ 
gram compatibility is quite a combination 
in a single program. P* 

REPORT CARD 

| AtataBm Extremely wide Mas £240. The 
Graphix Idea £65 NMtahsr Idea Ware. New 

> York. USA IMHMsr CBIS International. 
50A Pall Mall. London SWIY SJH.01-930 
60X3 Fsrwat Disk OtfMs Dealers 
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Code Programming 
for the Commodore 
64' by A P & DJ 

published by 
Grenada, at 
£7.95 (paperback, 
251 paces). 

One great let-down of the Com¬ 
modore 64 is its archaic version 
of Basic. It’s not surprising 
therefore that machine code is a 
subject that most Commodore 
64 owners decide to delve intoat 
some stage. 

For this reason machine code 
books keep appearing on the 
bookshelves, and this title is 
just one more to add to the 
throng. 

However, this book does 
stand out from a lot of the others 
that are available, as it certain¬ 
ly is advanced Even though the 
book docs start off with the 
basics of machine code it is far 
too technical and a beginner 
would probably find it tough 
going. 

1 got the distinct impression 
that this is why the word 
advanced was stuck on the front 
of the title. This means that the 
first section of the book becomes 
no more than a refresher course 
in machine code and a few 
people will find that they can 
skip quite a bit of it. 

Once you actually get into the 
book you will soon find it 
becoming an extremely useful 
reference guide as well as being 
an excellent tutorial in the way 
that your 64 works. 

Sections cover sort routines, 
high resolution graphics, and 
input output techniques with a 
few simple circuits to build. Use 
of sprites in machine code and 
the sound chip are mentioned 
only briefly and for a book 
claiming to be for the 64 these 
subjects could have been dealt 
with in a much more informa¬ 
tive way. 

All in all, this is a handy book 
to have around. SC 

Guy Grotke. 

Prentice Hsll at 
£14.95 
(paperback. 184 

straight dollar-to-sterling con¬ 
version to price it at £14.95. 
Even for such excellence that is 
grossly expensive 

Author Grotke has tackled 
the difficult aspects of using the 
64 and used advanced techni¬ 
ques to do it. This makes the 
book an ideal choice for some¬ 
one looking for a guide beyond 
the well-charted territory of 
simple Basic programming. 

Structured programming, 
developing algorithms, file 
handling and graphics all re¬ 
ceive comprehensive treatment 
with carefully explained 
machine code routines intro¬ 
duced where necessary. 

The text is clearly written 
with a light touch that never 
stoops to strained humour or 
condescension, and the exam¬ 
ple programs and utilities have 
been well chosen. 

Even at as much as £8 this 
would be essential reading for 
64 owners looking to advance 
their programming skills. As it 
is, only those with money to 
spare should bother looking it 

' Disk Programming 
I Techniques For Tbs 
| BBC Micro' by 

! these is described in detail and 
the whole program is listed at 
the end to allow it to be typed in 

| —if you can work up that much 
enthusiasm. 

Overall, the layout of the 
; book is not particularly appeal¬ 

ing, and appears to have been 
printed on a daisywheel. 
Whether this is to make the 
book look more'computery’ or is 
just cheaper to produce is any¬ 
body's guess. The few lllustra- 

i tions are generally very simple 
block diagrams with lots of 
white space around them. 

If you have bought a disk 
drive for the BBC then the 
manual that will come with it, 
and the abundance of articles 
on the subject, will be more 
useful and informative than 

I this amazing piece oftripe. KG 

A splendid book with one tragic 
flaw Prentice-Hall has shipped 
it in from the US and done a 

published by 
Prentice-Hall 
(price £7.75). 

For a book with 224 pages, this 
volume has little original con¬ 
tent. 
The first section of the book 
rehashes the contents of the 
Acorn disk manual. with lota of 
nice waffle to fill it out. There is 
no mention of some of the more 
advanced features available to 
the system using the osword 
*7K or OSARGS calls. 

There is also very little in the 
way of example programs and 
utilities that one would expect 
from a book that purports to be 

| about disk programming tech¬ 
niques. 

All the details are really only 
relevant to the Acorn system, 
although there is a chapter on 
alternative DFSs, Amcom and 
Watford only (two pages each). 

Eventually, the book gets 
around to giving some exam- 

| pies, called case studies. These 
j are: a telephone directory list¬ 

ing, a file-patching program, a 
procedure library program 
i without the procedures >, a sim¬ 
ple data base, a disk soak test, 

I and a fairly simple file recovery 
I program 
| The best thing in the book 
' was the way in which these 
I examples are documented. The 
• style is very Pascal-ish with all 

the variables stated at the 
beginning, and the rest of the 

I program written in procedure 
I and function blocks. Each one of 

One thing that many people 
will be buying the Sinclair QL 
for (God help them), is to learn 
68000 assembly language. In 
particular, schools and colleges 
would like their students and 
pupils to learn a 16-bit micro¬ 
processor language. 

Since the QL finally came 
out, there have been quite a 
number of books for it: this 
would appear to be one of the 
first that enables you to try out 
the assembly code itself. 

The book starts out with a 
chapter entitled biU and bytes. 
This introduces you to the 
terms used; RAM being Ran¬ 
dom Access Memory, ROM is 
Read-Only Memory, and so on. 
Yes, it’s as simple as that. 
Unfortunately, the next chap¬ 
ter makes a quantum leap 
i sorry) and throws you in at the 
deep end with a fairly concise 
description of the insides. 

Ifyou have had noexperience 
of other microprocessors then 
this will appear a little complex 
since it gives details of such as 
the memory map and proces¬ 
sors and architecture. 

After this we are introduced 
to the basic move commands. 
This would be all very well 
except for the fact that there is 
very little explanation about 
word and byte sizes and instruc¬ 
tion formats. 

These are basically implied 
but ifyou have had any experi¬ 
ence of other 16-bit processor 
coding languages such as MAC 
11 then you’ll have no trouble at 
all understanding any of this. If 
vou haven’t, then don’t worry! A 
little practice will show you 
what's happening. 

The next chapter of the book 

[ details the condition codes, 
j branches, and arithmetic. This 
| does not cover built-in multiply 
’ instructions. 

From this point, things go a 
little down hill. There is less of 

, the instruction, descriptions 
and examples type of thing and 
after a few chapters, you get a 

; list and brief description of the 
commands available. 

This latter section is very 
useful to anyone who has had a 
little experience of program¬ 
ming on other processors but 
needs an easy reference guide to 
the 68008 

The last part of the book 
consists mainly of a listing of a 
68008 disassembler. It would 
have been nicer to have an 
assembler but you can’t win 
them all. This listing is well- 
documented and without typ¬ 
ing it in, it appears to be pretty 
good even though it is written in 
Superbasic. 

Hidden away in the last 
chapter is multitasking. This is 
an assembler listing and hope¬ 
fully, if you have understood 
the rest of the book, it will make 
some kind of sense. There could 

I have been a lot more on this 
subject since the 68008 and the 

] QL are, theoretically, good at it. 
| The fact that many QL own- 
1 era could be first-time buyers 

will probably make this book a 
I little hard going for them. KG 

edited by (Ulan 
Scott, published by 
Grenade Pubthhmc 
at £9.95 
(paperback, 488 

A bit of a cheat on two counts, 
this. First, it contains little—if 
any — new material. The bulk 
of it is culled from previous 
Granada titles on the 64. 

The second naughty aspect is 
in the title. Although it makes a 
reasonable effort to be 'com¬ 
plete' no book on the 64 can 
make that claim without a 
thorough guide to machine 
code, which this one lacks. 

There iB a section on assemb¬ 
ler but it is nothing more than a 
cursory look at the subject and 
you'll find no mention of things 
like interrupt-driven graphics. 

Some of it is very good, 
particularly Steve Money’s sec¬ 
tion on graphics and sound. 

To round things off there’s a 
collection of programs but the 
emphasis is on games. A better 
bet would have been a collection 
of utilities like sprite and 
graphic designers, and a 
machine code monitor. 

At the price, the book is good 
value, but there's still room for 
a real 'complete' guide to this 
powerful machine. PW 
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HC ■ 1 205. Cuman* SS 100K 
ddnve, Acorn d'interface. joysticks; 
all boxed Plus serious game* software 
(coat £116>, leads Excellent condition. 
£650 ono Tel: 01-864 2361 (Harrow - 

Cost £105 Suitable for use with Acorn. 
Watford. Amcom DFS Eproma. etc £75 

Tel 0532 679319 

:. DFS. £350 

mmC 40 track lOOKCumanadisk drive, 
half height, include* power supply and 
leads, 4 months old, will accept £110 
ooo Tel 01-202 9453 

SaatHa___ 
Original* Will swap all for TTacball 
Tel: 01-341 0464 evenings 
Bna* Carta Bff-78 musical keyboard for 
Atari 1020 printer or a dot Matrix 
printer or all £100 ooo. Tel: 0283 
48415. 
Mad Bade Cart £11 Ghost Town. 
Mystery Fun House, Slime. Protector. 
Touch Typing, £5 Wanted assembler 
editor. Action, Basic XL. American 
hardware wli.Y Tel: Rotherham 
J22S2&_ 

PCN Billboard 

only. Tel:!_ 
HC software for sale originals Philo¬ 
sopher Quest, Snowball. Colossal 
Adventure. Adventure Quest. Arca¬ 
dians. Arcade Action. JetPower pack. 
£4 each Tel: Rugby 812940*evenings) 
HCBwith DFS* Wordwiee,£380ono 
Acorn Teletext adaptor, as new. £175 
ono. Cumana dual look drives, own 
psu. Under warranty £296 ono Tel: 
evenings 0227 750600 
BSC disk software Gemini 
Beebcall. Beebplot. boxed as i 
each Psion Vu-Call. Vu-Filet 
disk £7 each Tel: 01-659 1303 after 

HC •_ 
Canon 1001 

(after 7pml 

K( )N?software, £40ono Tel: Giuseppe 
01-672-4212 (after 6pm i 

complete set "Computer and Video 
Games", offers? Buyer collects. Tel: 
01-341-0464 evenings 
Wasted Atari Touch Tablet. Tracball. 
850 interface and Atan/Synapse Syn¬ 
dic + Database disc, cash waiting For 
sale: Le Stick joystick. £10. Tel: 
01-341-0464 evenings 
Atart 800XL. program recorder and 
wico joystick, software includes Pole 
Pos. Donkey Kong, boxed as new. 
£199. Tel: (01) 550-5075. after 5pm 
Atari 400 16K including cassette recor¬ 
der. games. Zaxxon. Preppie. Pec man. 
Star Raider. Shamua. Donkey Kong. 
Darts. Jumbo Jet Pilot. Galax ion etc. 
including books, basic. £190 ooo Tel: 
08837 58406 

♦ 410 

40-track half-height with own PSU. 
under warranty £295 ono. Acorn 
Teletext adaptor. ROM & manual, 
immaculate. £175 ono Tel: 0227 
750600 
BBcreritec Cub RGB monitor. 14" 
screen, standard resolution for BBC 
micro. £130. Tel Mr R Jo - 
8866 
HC B Basic 2 in goo* 
wanted, * DFS if passible. Tel: (0202) 
529787 evenings 
Upgraded BBC A 32K. via, ADC. £250 of 
software, data recorder, leads, books, 
offers above £250. letters to R Ander¬ 
son. 50, Gainsborough Gardena. Gol¬ 
den Green. London 
HCB latest specs, manuals, leads.diak 
dnve, ♦ DOS fitted. ♦ 11 disks, games, 
utilities 3 blank, will accept £450 for 
the lot. Tel: Lindsay 061-552-4928 
HC B 1 2 OS, Acorn DFS and Cumana 
100K disc drive, also severs I programs 
+ books. Buyer must collect £500ono 
Tel: (0272) 20850 after 7pm (Bristol) 
Acsrn disk interface kit. new. £85 
including fitting instructions and 
postage Juki 6100 daisywheel prin¬ 
ter. immaculate, boxed. £315 ono. Tel: 
Canterbury 750600 evenings and 
weekends 
Aeem Electron, boxed, joystick inter¬ 
face. Quickxhot 2. all leads A Acorn 
soft. AAF Micropower. Imagine 
Gamea. £250 ono. Tel. Bedlington 
(0670)824379 
HC B software for sale, or to swap, 
titles include Twin Kingdom Valley. 
Ghouls Tel: Dean.Stevenage351272 
HC ■ OS 1 20. Acorn data recorder, 
two joysticks and 15 original software 
titles, worth £556. excellent condition 
(still in boa) — £330 ono. Tel: Runcorn 
(09285176670 evenings 
HC B. £ 100 of soft ware, will accept £70 
for whole lot. Tel 01 3996141. ask for 

manuals + Paddles ♦ joystick + over 
£2lX loriginul soft wnn-iru ln<i«— I h-frn 
der. Furman. Soccer all for only £100. 
Tel (Glasgow) 649 0037 
Atari wtears for sale Multiboot Poly 
copy, DOS Polycopy, label printer, 
address label printer. Multicart Pill 
converter. Binary menu. Pill Menu II 
Tel Slough 28029 
Atari owner would like to swap and sell 
gamsson disk. Tel: (073128)262 (Jon) 
Marl software for sale. Sur Raiders. 
£10 OricAUack.flO Jumbo Jet pilot. 
£9. Plus some disks and - 
software Tel: Ivor 654785 
Atari 460. eight carts, lota of tapes, two 
joysticks, 1010 recorder, all newly 
serviced, and books. £160 ono. Tel: 
(04862) 67469 after 5pm 
“ ' " vare, swap sell < 

and Crvpl of 1__| 
rn_: ACE. Airstnke 2, Firefleet. 
Preppie l.Gndrunner. Flight Simula¬ 
tor.^Financial Management Tel: 0225 
23276 
Atari 804 48K. many games, £140ono 
Tel: West Wrattmg022 029 830 
Atari software for sale War in Ruaaia. 
Carrier Force. Combat Leader. Pans 
in Danger. Reforger 88, Flight Simu¬ 
lator ITTel: 01-941 6163 
Atari 600XL computer, with printer, 
tape recorder and £200 software 
(gamea) including Zaxxon. Pac-man, 
Defender. Star Raiders, Computer 
War. £220 ono Tel: (064 73) 3392 

Atari DCS for sale, includes 17 games, 
plus all types of controllers available 
Cost £350. sell for around £95 ooo Tel: 
Weybndge (0932155203 even 
Atari BOB 48K, Basic cartridge, tape 
recorder and joysticks, superb 
machine, excellent condition. £240 
ono Tel (0454)316836 
Atari 400 16K ♦cassette recorder. 
Basic, assembler. Pole Position, De¬ 
fender. Sur Raiders ♦ cassettes, joy- 
sticks, manuals including De-Re 
Atari, coat £500. tell £196ono Tel: 
Stephen (047-47) 3104 

Commodore 
Me 20 16K swilchable RAM Intro to 
Basic land 2. joystick, mi 
dustcover. games. £150 ono iei: 
[fcrek 950 0685 after 5pm | 

posits video and sound inputs.suiUble 
foe Commodore 64. only £299 Tel 
01-567 6872 after 6pm. ask for 
Matthew 
We 20 32K RAM switch CN2 and 
joystick Game*: Bongo. Jet-Pak. 
Computer-War. Matrix ♦ magazines. 
£195the lot Tel Epping 7.1754 
CM84, C2N cassette recorder. Simons 
Basic, joystick, 12 games, including 
Hunchback. Revenge, educational 
software, manuals, leads, all good 
condition £300 ono Tel: Adil, 01-677- 
6272 after 5pm 
Vie 20 expander, cassette, joystick, 
many good games. £100 Tel 01-441 
5906 evenings 
Me 2B C2N16K switchable. RAM 
motherboard, joystick, dustcover. re¬ 
ference guide. Sargon II, cheoe, 14 
Upas, literature, £200. Tel: Paul 
01-644 6701 e — 

Cieuailira 64 unwanted present, 
hardly used, offers around £150. cas¬ 
sette deck £25 Tel: Romford (0706) 
hubs 
Me 20 C2N cassette deck. Ouickahot 
joystik, Basic, part 1, books mags, 
software, £110 ono. Tel Matt 01-393 
0119 
CBM 1S2B printer plotter £70. original 
software to swap or sell. Tel: 0904 
707699. 
Me 29. cassette deck. 16K RAM. 
manuals, books, covers. £65. Games, 
joystick £120 ono. Tel Aldridge 54484 
after 5pm 
CBM 64 software for sale Jumpman 
1 cassette) £10. Pharaoh's Curse. £8, 
Protector U £8 Soccer £5 Tel Water- 
looville 266855 after 6pm 
Ms2Bcomputer with cassette recorder, 
16K switchable RAM. 40-column 
screen converter, books, and software, 
only £90 Tel: 01-952 7855 
MekO-tarterpacks.32K. ♦joystick + 

_ _ ten expander 
with WP on tape and spread sheet on 
disk. £95 ono Tel 01 -907 0209 after 7. 
Cion Ins 84 C2N cassette recorder, 
twelve software. Quickshot, two joys¬ 
ticks. magazines, all £230. Tel: Esher 

CHMdsn 84 caaaette dn 
Basic and software, worth £350. will 
accept £300 or offers Tel: 01-672 1869 

Ciwwilin #4 O'level history. Maths 
'2’. £12 the two. brand new. also 
software to swap on disk or Upe. Tel: 
061 423 5493 after 6 30pm please 
Caanaedare 84 software sale, half price, 
all originals, write to A Jmel. 7 Holly 
Road. Northampton NN1 4QL 
We 20 starter, includes Upe player, 11 
cartridges. Quickshot joystick, casset¬ 
te. large number of gamea all excellent 
condition. £200 ono Apply R Cham¬ 
berlain Tel Milton Keynes 583076 
Swap CBM 84 with printer plotter, 
cassette Simon's Basic, joysticks, 
books and software, for BBC B or 
Memotech MTX512 Tel 10245) 
357492, will sell £340 ooo 
Mown Basic £30. Scrabble. £8. loU of 
others. Hobbit. Soccer. Miner etc, for 
cash or swaps for EPROM blower etc. 
Tony 0474-824155 after 7 30pm 
Ceaaaadere 4023 dot matrix printer, 
friction and tractor feed, very good 
condition, worth £400. selling (or just 
£250 ooo. Tel: (0272) 736666 after 
4.00pm 
Software for 64, about £170 worth me 
Simons Basic and Soccer Cart. Cash or 
swaps for C BM64 EPROM blower Tel 
Tony 0474-824155 after 7.30pm 
Msated 1541 dtafc dnve for CBM 64. 
must be excellent condition plus ex¬ 
tra’s including manuals, disks and any 
software, price negotiable Tel: (0438) 
359683 
Me 20 • C2M good condition. 16K 
switchable. cartridges including Gorf, 
Superslot. Adventure land ♦ Mang, 
cassettes indue* 
Kong. 2 books 
342249 
Me 20 computer. 10 games, super- 
expander. joystick 3 books intro set. 
caaaette recorder. £150, also printer. 
£120 Tel: Ferndown (0202) 873379 
Me 2B starter pack. 16K RAM. 12* TV. 
Quickshot joystick. 40 Upes, maga¬ 
zines. Vic revaaled. £250 Tel: 0279 
33687 after 6pm 

price carnage and paid. Tel: Bnerley 
Hill 74308 
Dragea 12, 1 joystick, £90 software, 
mags, caaaette recorder ♦ leads ♦ 
manuals sell, £100, + DASM/Demon 
assembler monitor ♦ 2 M/C books.sell. 
£25 Tel 047485 2026 
Dregsa software for sale Sprite Magic. 
Pettigrews Diary. UGH! Eight Ball. 
Skrambe. Ring of Darkness, Chess 

to 60A HartuftRd. Hull. 
HU5 4U 
Oragsa 12, joystick, user magazines, 
dustcover and software. £110. 
Seikoaha GP100A printer and lead. 
£130, both for £230 boxed and hardly 
used Tel 0622 62650 
OragM 32 under guarantee, boxed as 

eluding c/ustcover — £120 Dasm 
Demon cartridge, £30 — gamea £5-£7 
each plus books. Tel: 01-571-0634 
Dragee 12. guaranteed, boxed plus 

_(ril'd. Tel: Glasgow 
Mon-Fn evenings Ask for John 
Dragsa 12 for sale, joystick, books, 
mags,£100oforiginal software, worth 

Msaieteck MTX-500 + Upe deck. £125 
Tel (0253(403994 
Bril 51264M computer. Software Upee. 
books, nearly new, under guarantee 
£280 ono Tel 01 -607 4839 
Meawteck WTX512 M)K RAM fitted 
Newword word processor ROM and 
Memotech DMX80 printer boxed 
manuals. £500 — aril! consider cheap 
computer plus cash. Tel: Southend 

i Mn 512.64K. Upe recorder, 
five games, book, guaranteed, £265. 
also vic-20 starter pack. £80. Tel: 
Dudley (0384157360 

Budget and games Manuals, guide, 
leads. £220 ono. Tel: Cheltenham 
(0242)522518. 
Newkraia AD upe recorder, technical 
manual, database, much software and 
Newbrain literature i software l £250 
Tel: Medway 63427 (eveningsonly). 
Newhrsia AB. very little use. also Upe 
recorder, printer, cable, spare psupp 
ly. all mounted on one board, optional 
monitor £225 or £325. Tel: Brighton 
10273)556184 

I Tonbridge (07321 364185 
_; with Quickshot joystick. £80 
software including. Hobbit. Xenon, 
Zorgon's Revenge All original*. MCP 
40 printer, £190 Tel: 01-460 9334 
evenings. 
Orie l 4S8 in vgr, complete with 
software including Zorgons Revenge. 
2-Gun Turtle, leads and manual, £89 
Tel 01-642 9803 
Oric 1 software. Hobbit. Wordproceasor. 
£6. Chess. Toolkit. £4. Xenon. Loki. 
Centipede. Surfighter £3. All origin¬ 
al. Tel John Wnght Ripley 860653 
Oric 1 4*8 plus software, includes 
Zorgons Revenge. Hunchback etc. 
books. £110 ormTel Fleet. 28394 
Oric 1 488 excellent condition + 
software including Zorgens. Zenon, 
Hunchback. Hobbit plus Upe recorder 
only. £150. Tel: Jamie. Newquay 
(06373)5130. 
Oric 4B8 in good condition, plus £50 
worth software, leads, and books £80 
ono. Tel: 041 -952 6589 evenings 
Last dunce t< i buy my Atmos, 4 months 
old. still in box plus some extras, phone 
me an offer M Swanson, Spilaby, 
Lines Tel: (0790152120. 
0rtc-l 488 includes cables for RGB 
printer and Byte Dnve 500 disk drive 
cable, £100+- of software, £150 ono. 
Tal: Sunburv-on-Thame* 84039 

£45 worth of software including Stie 
Hobbit and cassette recorder, 9 
months guarantee remaining, £130. 
Tel: 021-429 6056 

excellent condition, 
r. over £70 of 

worth over £270, will tell for £130 
(011-876-4332 (eves) 

Mr 
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Mwrp HiMn • f», uiukiihji • iniwriu 
recorder. £400 of aoftware. Pascal. 
Forth. Xtel. assembler and 100 game*, 
user notea good condition. £325. Tel: 
MU MM 
Sham HUM one year old worth. £460 
new, plus £100 software and monitor, 
tape recorder, 15 blank tapes, £200 
ono Tel: Tony on Cardin (0222) 

Sharp NZ-MK. 48K RAM. built in Upe 
unit and monitor, plus dual disk drive, 
printer and manual*. £620 ono. Tel: 
(064 73) 3392 Chagford. Devon 
Sharp MZ700, 11 month* old. excellent 
condition with £70 a(w, data recorder, 
manuals and magazine*, sell for £240 
ono. will separate Tel: (0282) 865821 

tc, £60 Tel: (01)886 4797 
software Spectrum, sold or ncrappeo: 
Psion Chess 48K. The Hobbit. Spec¬ 
trum Forth, all guaranteed original* 
Tel: (0273) 725650 
Spectra .a i - r, Pnam VTX 5000 mod¬ 
em. CPD 8300 Data Recorder. £62 
original software, all £200. Tel: (061) 
678 7261 
46K Spsctn— interface 1. microdrive. 
three cartridges. Iightpen. joystick 
interface, joystick, ZX winter, paper, 
sound board, over £100 worth Upes. 
and books Only £325 ono Tel: Guild 
ford 65644 
4IK Spsctmai with printer, sound 
amplifier, dust cover and software and 

only £165. Tel: Slough S3mT 
4M Spsctmai interface 1. microdrive 
cartridges. WH Smith Upe r 
programmable interface and , 
plus software including White 

£325 Tel: (0943) 

n interface + 

ning £325 Tel 
5.30pm 
48K Spsctmai K 

4W Spsctr— Alphacom printer plus 
books, selection of software Value 
over £300. accept offers over £ 150 Tel: 
01-459 32781 evening* i ^ 

£200 of software, joysticks ♦ interface 
guarantee. £180 ono. Swap for Elec¬ 
tron. BBC-B cash adjustments maybe 
Tel 01-995 1874 after 4pm 
Ql tar art* Offers7 Also Epson MX 100 
printer to suit Tel' Garrard* Cross 
(0753)882686 
Far tats: interface 1 <■ 

d cartridge* h_ 
_il. worth about £200. sell 
for £130 Tel 01-504 0565 

drives. DK’ Tronic* keyboard. ZXL 
print 111, ^ ZX ^nnter^ Taaword ^2 

r^dd^!Tur boxid VGC^270b<T^ 
01-8980482 
48H Spirtrnm. Currah speech, light 
pen. software, lota of mags, sell lor. 
£220 or swap for Commodore 64. 
joystick, cassette recorder, software 
Tel: 01-207 1806 
48K tpirtraa* RAM Turbo, myatick * 
cartridge interface. Quickahot II joys¬ 
tick. ZX printer, 4 rolls of paper. DK’ 
Tronic* light pen. tape recorder, 
books, magazines, software. £250 ono 
Tel: Peterboro (07331241354 
46K iMitnsi ♦ Alphacom printer 
(hardly used) *5 rolls printer paper, 
software, magazine* Sell for £200ooo. 

illecta. Yd ‘ “ *- 

__r8SS«t pi-_ J 
month* old. hardly used, lots of game* 
including Jet Set Willy. Stonkers. 
Blue Thunder Only £110 ono Tel 
01-7356094. 

(, DK n 

_ £50. interface. £30; Mic 
rodnve, £25; Spectrum printer, £15; 
Scikosha GP-100A printer. Kempston 
interface. £180; carnage extra, offers 
to Hinds. Tel: (0792) 69688 

Texas 
Instruments 
■ mommy £38. editor 

: r.140. Blasto cartridge. £7. 
P+P extra Tel: 0245 72572 after 
6 00pm 
Texas T1 *64* bargain package. Con¬ 
sole ♦ extended Basic ♦ several 
modulea and caaaettea, Tt cassette ♦ 
speech + joysticks + books + colour 
iV, £220 ono. buyer must collect Tel: 
Ponte¬ 
fract 700702 
Wanted7196(4* extended Basic module 
with manual, will pay max £25 Casio 
VL-10 mini keyboard for sale, £ 15. Tel: 
(0401)50154 after 6pm 

I boxed, all leads, extras, per 
record keeping. Parsec. Wum- 
laato, Tombstone City, caaeet- 

fel: (0303HW653 after 7pm 
TW64A computer. 3 cartridge*, includ - 
ing extended Basic and Paraec, with 
speech synthesizer, manuals, maga¬ 
zines and cassette lead £200 ono Tel 
01-804 3382 
Teas* 71*64* cassette unit, leada. 
adventure module and 3 Scott Adams 
adventures. T1-] - 

Dave. 
o Tel: 

T1 pilot and Blood-Bank Tel 
021-743 5203 after 6pm. lyn 

Peripherals 

32 | 
Quickahot 2 joystick.- 
der. DK Tronic* keyboard, lots of 
mag* All for £220 Tel i0279) 20045 
IHIbim 48K. Fuller Box. Quickahot. 
Interface Kempston Cursor. 170 
progs, books mags. £180 ono. Casio 
mo keyboard. £40. Tel: (0494) 
443184. 
48H Ijntee. Microdnve. interface 1. 
Alphacom printer, software, car¬ 
tridges. perfect condition, with manu¬ 
als. all for £280 Tal: after 4pm. (0287) 
234719 
5aartraei4t.ZXpnnter.B-WTV.tepe 
recorder, joystick and interface. Cur¬ 
rah n speech, software, books and 
magazines £ 199. may split. Tel: Hud- 
dsnffold 666886. 
mi 11660 ♦ full size keyboard casset¬ 
te player. B/W NEC T V Lou of 
software: Rocketman. Fortyniner. 
Night Gunner * manual and leada. 
worth£172. bargain at £85. Tel: (0272) 
744427 
mi 16K 5 game*, all leads and 
manuals. £20 ono. Wnte to: Robin 
Jones. Morlan Bangor Road. Caernar- 
fon. Wale* 

interface one. microdnve. Alphacom 
pnnter, Currah speech. RAM Turbo, 
joysticks plus software, half price, 
£350 ono Dave Tel 0702 552249 
mi It RAM. power supply in 

with Maplin keyboard. 
..oka. £50 ono, or part 

exchange. Tel Belbroughton (0562) 

Spectrum,/X pnnter.Competition 
pro joystick and interface, nine games, 
one utility, all leads, five books. £50 
ono Wolverhampton Birmingham 
are*. Tel < 09073175200 for quick aale 
46k Spsctmm. Kempston interface and 
joystick. Iota and lota of software 
including the latest, mags. book. £120 
ono Computer one month old! Tel: 
Michael on 01-340 2630 
46K Spsttnua. black and white televi¬ 
sion. Kempston joystick and interface, 
cassette recorder and leada. books. 10 
programs including Penetrator. VU- 
3D. Hurg. Trans-Am. £165 complete. 
Tel: Ipswich (0473) 49025 
Ip*t*ram 46M. interface 1, Microdnve. 
Saga keyboard. Kempston printer 
interface. £260 of software, may split, 
for deta i la and offer* nng (0377) 42903 
after 7pm. 
Speatramartbsembalfpnce._ 
keyboard. £65, Fox programmable 
joystick interface. £25 WilldealforZX 
pnnter and paper and for Currah 
Microapeech Tel 01-961-0007 after 

15ono‘TetOl-883-0776 EHJSmieM8, 
interface f 
only. £15 o- 
DOT matrix printer, pnnta in 7 colours, 
mint condition, fast 125cp*. parallel 
interface. £250 ono Tel 0866 750600 
evenings 
Wmrtad simple working terminal with 
RS232 interface or 20MA coop, prefer¬ 
ably VDU type, may consider teletype 
willpay around, £50. Tel: <0903142013 
WABtfS 
kip*scorn 32 thermal j>nr 
roll of paper, only five- 
Spectrum compatible, no interface 
required.£43 Tel Shrewsbury59356 
Qmm Q36 daisywheel printer. 30CPS, 
perfect condition. 16-bit parallel bus 
with wheels and ribbons, interface and 
software for Naacom II if req, will 
demonstrate. £200 Tal: 061-236-8406 
(day). 
SeikeaSa CPI00* pnnter. BBC cable, 5 
spare ribbon* and paper, £145 Alao 
BBC software: Acomaoft. Micro-Pow¬ 
er, etc OnginaU.£3each Tel: Richard 
01-2366640 

F%M simulator II user group (UK), 
having problems7 phone us, diagrams 
of approaches, advice, monthly air 
race TeMU^Jone. 109803^8865 ^ 

mcs pnnter interface, software Tandy 
compatible. £80 ono Tel: after 6pm 
048075036 or will exchange for Texas 
Extras an mini-memory. 

Mac software for Apple 2. Flight Simu¬ 
lator 2. £30. Blade of Blacknoole. £12. 
CBM 64 cassette software from £1. all 
original*, as new. Tel: Slough 71392 
Caiaor Carta EG2000. 32K RAM. boxed 
and complete with demo and manual*, 
immaculate, unwanted gift, accept 
£120. Tel: Dave. Southampton i0703> 
897110 
Sharp *2 *0* 468 computer with built 
in monitor and Upe recorder. Basic 
and software tapes, will sell for £350. 
Tel 01-373 4156 
Swap Sharp MZ80A. 100 ♦ prog* 4 
language*, wanted Commodore 64 
with C2N cassette, and T V monitor 
(Excellent condition please). Tel: 
(0202)672669 
Adameeear*join the independent uaera 
club. P O Box 9. Towceater. Northante. 
NN12 7QG 
Lr*» 4SK. i * led as new. manual leads, 
demo tape, plus Level 9 assembler. 
Lynx Uaer magazine*, plus extras, 
bargain. £80 ono Tel 061-962 5964 
PCM every issue to date including trade 
— only test issue. £10 the lot. Tel: 
Windsor 51963 
Far Sat* Vextrex with < 
plus Atari with 4 carl 
£130 or exchange for 
Tel Joseph 01-672 6382 
Swap Ham International Puma 120 
channel transceiver PSU aerial, 
valued at £130, for computer and 
accessories of equal value. Tel: 
Andrew (0294) 57164 
PCX lam 1 to 80 for £10. must collect. 
Tel Bamaley i0226) 285703 
lya 46K boxed plus Lynx computing 
and software. £60 ono. owner up¬ 
graded to 96K Tel: Tony on Warring¬ 
ton 812014 
SMm £2.347 55 plus Wordstar diskino 
manual! MS-DOS. CPM86 Apricot. 
£1.919 75 plus Wordstar disk (no 
manual) MSDOS, Baaic. Supercalc. 
Tel: 01-883 1681 

with original 
4 cartridges 
e for 48K Spe 

. An'S? 
Spectrum 

£245. Kempston interface with joys¬ 
tick. blank Upe*. under guarantee 
Worth £400. sell £200 TW: 01-808 
5575 any time 
Spertrem 4M ZX pnnter * 5 roll* 
paper, joystick interface^ Ferguson 
tape recorder, plus £800 
software worth £700. under guaran¬ 
tee. sell for just £200 ono Tel 0254 

01-802 7798 

and software worth over. £300, total 
value. £490; sell for £150 Tel: Miguel 
01-354 2879 after 5pm 
4Sk a Spertnea * joystick an 
face ♦ over £200 of software. | 
tee ♦ tape recorder, £180 ono . 
for BBC B or Electron Cash adjust¬ 
ment maybe Tel: 01-995 1874 after 
330pm 

bwm|, £8 Lordso(Time. £5 Adventure 
Quest £5 Wnte to D Hawkins. 107 
Butte Hill Road. Woodley. Reading. 
Berkshire Tel: 0734 698094 
Ipictn— 48H bra nd new with software. 
unused and unwanted present with 
one year guarantee. £120 includes 
delivery Tel: 01-636 9636 
Mmface 1 and microdnve for aale 
Three weeks old Will tell for £60. alao 
£130 of software top titles offers. Tel: 
Atherton. Manchester 878707 

Billboard Buy & Sell Form 
Free forever — from now on you can advertise your 
second-hand equipment and (almost) anything else you 
want for free in PCN. To place your Billboard ad, fill in the 
form on the left with a maximum of 24 words. Send the 

completed form to: 
BiHboard, Personal Computer News, 62 Oxford Street London W1A 
2HG. 
Note that we cannot guarantee that your ad appears in any 
specific issue, and that we cannot accept ads from 
commercial organisations of any sort. 

Your name:. 
Addreee:................ 

Telephone: . 

PCN OCTOBER 131964 
59 



Oh what a night, drinking, dancing and 
singing til dawn. Dow it's time lor all 
the revellers to make their way home. 
Being a little worse for drink, you 
decide to walk home in the cool night 
air, rather than taking a taxi. Singing 
merrily along the way. you walk throuqh 
the park and skip lightly over the ducks 
and catch the notes ol music that seem 
to hang in the air. But be careful when 
approaching the railway, trains still run 
at this time of day and wild dogs are In 
search of food! When you have collected 
all the notes on the level you are on you 
will proceed to the next, collecting a 
time bonus on the way. 

Miner Willy's first outing on the 
Commodore VIC 20. 

Available on the VIC 20 + 
16K expanded 

Its army to enormous dimensions, soon 
Its attar k on mankind will commence. 
Exploring the outer regions of a weird 
landscape, your secondhand 'ground 
skimmer' has only a single laser in Its 
armoury. Discovering the Dodo's secret 
means you must destroy as many beings 
as possible, as the Dodo will try 
anything In Its power to prevent the 
secret getting out. The game has 9 
attack waves with progressive difficulty 
and speed. There’s a bonus life every 
10,000 points and bonus points after 
every wave, dependant on which level 
you are on (Bonus Wave number x 
1000). After the wave bonus the Dodo 
must be hit 12 times, by bringing the 
number on the right of the score from 
88 to 100. The number of 'Mults*. 
Wally s' and Buildas' is also dependant 
on the wave number. 
WARNING: Mults' are not affected by 
laser fire, but in fact, feed on it. The 
'ground-skimmer' can be destroyed on 
collision with any enemy or enemies 
weapons, or by letting the 'BBs' (purple 
coloured enemy) getting to the far right 
of the screen. 

Available on the unexpanded 
VIC 20 

Software Projects Limited, Bearbrand Complex, Allerton Road, Woolton, Liverpool L25 7SF. 

Telex: 627520 Telephone: 051-428 9393 (4 lines). 



Deep in the kitchen of one of the towns 
first class restaurants amongst the hustle 
and bustle. Little Thwitchy Thwilly has Just 
been selected from the aquarium as a 
customers main course ... panic ... 
sitting in the oven his first thought Is 
survival and how to escape. As the oven is 
ignited and the flames start to rise he 
realises his only hope is to collect the 
dripping condensation from the pipe at 
the top of the oven and try to extinguish 
the flames. It's going to be tough, he 
must survive through ten different ovens 
and face added hazards such as the 
rotating spit, spinning food debris, oven 
foam and the restaurants pet dog. Fatty 
Schizo Henry, who by the way often enjoys 
a snack from the restaurants aquarium. 
Can you help him? 

Available on (he unexpanded 
VIC 20 

Once you were the head gardener in charge 
of a group of len power-flowers. These have 
been stolen and hidden in a set of caves, 
from which you must retrieve them. The 
flowers arc protected by forcefields. gates, 
begonias and patrolling snap-dragons. Be 
careful as the flowers are poisonous and 
you must find a pot to put each flower In 
before you try to pick it up. 
The beans in the cave are harmless and 
extra points will be achieved by picking 
them up along the way. but don't touch 
their stalks. 

If anything is touched other than a pot. 
beans, fuel dumps for re-fueling, sprays 
which can be used to stun the snap 
dragons, or a plant if you have a spare pot. 
the result will be that you are teleported to 
the start of the game. It is possible for you 
to leave your transported back to your 
teleport. You begin the game with four 
teleport charges and an extra charge is 
gained for every flower collected. 

Available on the 
Commodore 64 

You play the roll of a spider in this 
extremely compelling game and you are 
faced with escaping from some very 
perilous situations. 

You are trapped in a hole from whkh you 
must escape, but there are other insects in 
the hole which make your task more 
difficult, as contact with any of them will 
lead to Instant death. However you are not 
totally defenceless you are capable of 
leaving a web trail which only snails can 
cross. By collecting the twigs that arc 
littered around and storing them against 
the left hand side of the hole between the 
two stones a bridge will form and you will be 
able to climb out. But be careful — there 
are 15 hazardous situations to contend 
with — each one more difficult than the 
last. 

Available on (he 
Commodore 64 

Send a large stamped addressed 
envelope for more detailed 
information on our new releases, 
plus a free large poster. 

All sales enquiries to: 
Colin Stokes 
(Sales and Marketing) 

For Mail Order only: 
Software Projects. P.O. Box 12. L25 7AF 

Selected titles available from:- 
John Menzies, tfMV, Boots, Woolworth, 
Spectrum and other large department 
stores and all good major software 
retailers. 

p- 
• Please send me a copy of 

HEEBIE JFFBIFS □ 17.95 PERILS OF WILLY £5.95 

GALACTIC GARDENER DR7.95 DODO LAIR □ £5.95 
FATTY HENRY □ £5.95 

I enclose cheque/PO for.. 

(Please add £1.00 for orders outside UK) 

Access Card No..... 



MICROSHOP 
M: £12 per singlecolumn cm. Minimum sue 3cm. Series discount available. Also spot colour available. Mechanical Data: 

Column width. 1 column 57mm. 2 colours 118mm. 3 columns 179mm. Copy Dates: 10 days prior to publication. 
Contact: Tony O’ Reilly 
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WANTED 
PERSONAL COMPUTERS 

ail models bought for cash 

Morgan Camera Company 
160 Tottenham Court Road, 

London W1. Tal: 01-386 2562 

COMPUTER SOFTWARE: 

Commodore 64. Vic 20. BBC Alan. Dragon. 
Spectrum. MZ700.ZX61 
New Releasee lor CBM 64. Spectrum, B6C. Alan, 
Dragon, Spectrum. MZ700, 2X81 
New releases lor CBM 64. Spectrum. BBC Every 2 
weeks — hmi send S A E and we send you a new 
list every 2 week* 
Altar CIO data cassettes 40p each 5 CIS data 
cassettes E2 40 5W floppy tkscs D sided - DC 
density C2 30 ssch or 5 tor CIO 

Sr oters koed Strenon Nr Buds. 
Cemwea EU3 SAP Tal (02*8) 417* 

DISCOUNT SOFTWARE 
PCN TQP30ALU0% OFF. 

UTILITIES AND BUSINESS PROG¬ 
RAMS FOR ALL POPULAR HOME 
MICROS. PHONE FOR OUR SPECIAL 
PRICES. 

PLEASE ENCLOSE CMEOUE.P O WITH OSOER 

SOFT OPTIONS 97 010 ROAD. 
TEL 0279 32953. HARLOW. ESSEX 

PHONE_N 

TO GET MORE OUT OF 

YOUR MICRO! 

PAN/PERSONAL COMPUTER NEWS 
LIBRARY of programs for 

your micro! 

BBBC MICRO BS1NCLAIR ZX SPECTRUM 

BORIC 1 BDRAGON 32 B ELECTRON 

B VIC 20 a COMMODORE 64 

Credit Cards accepted 

ac • o 
v 

Par 

m 1dT I[ 1 jcT) 

BLANK CASStfrtS 
jAXlGNMdtCpqjCrityoorr^xJlV 

535T ‘ 
West rdude VAT . pod end pocking 
CJICSJS435 ::[CJ0)£470 
:jc«iu4o ocoocsx 
0(02) S445 0(C90t700 
i:iC15)C4B0 
BASF FLOPPY DISCS 
PticesoibcwesoriO 
n 5S. Srgle vde Double dsnarty £t9 % 

— ^lederaSy0186 
l density £25 75 

n 3V Double side tA75eoch 
mctocte csxnifly or eocti product 
leqLPBd n txwes Free dsfcery UX o 
CTrequoP O Enclosed tor £_ 

aM/\/ 

SPECTRUM 48K SOFTWARE 

n or postal ardor* (ovtness add 5Sp P*Pl to. 

MFM Data Services Ltd, 

‘Fantastic Bargains' 
BBC Model B £350 including VAT Two 
thousand sheets ol listing paper from £13 
(9 Vs x 11) One bo* o» 5% inch disks from 
El 4. All printer ribbons in stock. 

FVions tar oBm pnem or «ntf eftspus B 
Cassidy Computer Supplies 

14Th« Warren. Radlatt, Herts 
Tal: Radlatt 7953 

(•4poetsVAT.pwsmkmn uiorptp) 

Diskettes at Bargain Prices 

20 00 
18.50 
1925 

osoo 
1420 
17 50 
1570 
27 65 
22 75 
26 70 
22 40 
27 65 

27 «6 
22 75 
24 60 
26.40 

21 SO 
20 55 
34 70 
28 75 
37 80 
28 95 
34 25 

ConwsMwetn 

JM99i 

_JS UK Ltd 
Unit 34, Cannon Worfcstiope. Cannon Drive, West India Dock 

London El4 9SU 
Tel: 01-987 3213 



BENARI 
COMPUTERS 

COMPUTERS 
SANYO MBC 555 
SANYO MBC 550 
BBCB 
free recorder & software 
ACORN Electron 
COMMODORE 64 
SINCLAIR Spectrum 
tree software worth £56 

MONITORS 
SANYO DM2112 
SANYO DM8112CX hi res 
SANYO C03125COl 

PRINTERS 
976 EPSON RX80 
750 EPSON RX80FT 
379 EPSON FX80 

EPSON FX100 
189 CANNON PW105B0A 
117 CANNON PW1156A 
126 CANNON PJ1080A 

COMMODORE MPS 801 
SINCLAIR Afphacom 32 

75 DAISYWHEEU 
99 EPSON DX100(S)Of(P) 

197 JUKI 6100 
SANYO CD3117M col med res 325 0AJSYSTEP2000 
SANYO CD315H col hi res 
COMMODORE 1701 col 

Delivery 
ProPack CIS COMMODOREC2N 40 

r £2 SUPER SAVER cassette 32 
IT7T-. r. SINCLAIR Micro Dnve 49 
Other iteme te S,NCLA)R Micr0Dnve mtertace 49 

COMMODORE 64 PRO PACK 
COMMODORE 64 ■■ ■ 
MPS 801 PRINTER 11 ucontHNOioroe 
1541 DISKDRIVE T wopuck 
uirnu wreo ro sun i #w* WWW CM 

455 DRIVES A CASSETTES 
199 COMMODORE 1541 

£550 MUSTM DtTUAU 
«ro—raoa we 

NONB 

Benari Computers 
92, WARGRAVE AVENUE. LONDON N15 

01-800 3191 TILL 8PM 

COMMODORE 64 

LIGHTNING LOAD 
e Loading speed is 10 Item limes taste* than normal' 
a A 10 minute program takes |ust 1 minute to load 
e Converts almost all your lavounte software & games 
e Easy and automatic conversion into super fast form 

1 e Faster than disc drive1 
e Convened programs toad independently 

. e 100% Machine Code 
e This amanng program 17 95 mcl PAP 8 VAT 

COPYCAT 
THE ULTIMATE BACK UP COPIER 

f e Copies almost alt protected software 
• Spectacular multicoloured toad and save 
• Wizard audio sounds 

i • Cassette magic sense 
• We can t find a program this won t copy' 
• Superb value at (S 9S me PAP A VAT 

These professional programs arc dispatched wthm ?4 
L iit the order' 
P l hcque . POs to 

WIZARD SOFTWARE 
59 The Maries. Exmouth. Devon EX8 4NE 

(,Rll l l \ 
COMPUTERS 

SOFTWARE 
Acorasoft (C) £710 

Micro power (C) £6.to 

Micro power (D) Pleat* ring. 

Wordwisc (R) Lib.OO 

Graphics (R) £77 fO 

Disc doctor (R) £27 iO 

Caretaker (R) *77 fO 

Prindnaster (R) 

HARDWARE 

*77-10 

BBC B Pleat* ring for 

latest offeri 

Acorn electron £19 f.OO 

Disk drives 100K £99 00 

A full range of peripherals is available, prices on appli- 

cation. Printers— £172.00. Monitor*—£199.00. Discs 

from only £12.00. 

All the above prices include V.A.T. (fl 

(C>—Cassette (D>— Disk (R)—ROM 
•5% 

(,/<//// \ unirtm ns 
. H l/\s/<>K/> IU» l/>. W l\s II I/) 

/ ss/ \ ( I/J / slUI 

h i t>.*7‘7 M-’-’US 

SOFTBOX 

WORDSTAR PROFESSIONAL PACKAGE 

HUGE REDUCTIONS 
Wordstar — £295 

Mailmerge — £145 
Spellstar — £145 

Star Index — £116 + 

Wordstar Professional —JJOT' 

£395 inclusive 

* Now available for the IBM PC and compatibles 
Works on nearly all CP/M 80 machines 

SOFTBOX 
48 Lashford Lane Send details of your 
Dry Sandford machine with a che- 

AblngdC" ^‘SloXS’ 

OX13 6DZ 

If In doubt about your machine, phone 

0865 735280 



r- Funny business 
In smoke-filled rooms and 
dingy alleys around the country 
deals are being struck to get 
software to you. In the picture 
some of Palace Software's 
dean-living executives are 
signing an agreement (needing 
just a little gentle persuasion) 
to distribute Ram Jam titles. Or 

at least, that's what Pa lace says 
is happening. What do you 
think is being said? 

Send us your suggestions and 
we’ll award four ladies (£20) to 
the winner of this Laughline 
competition. The address to 
note is PCN, Evelyn House, 62 
Oxford Street, London W1A 
2HG. The winner will be 
announced in issue 85. 

Flight path 

In the flesh 
Curious goings-on in the Mid¬ 
lands last week, with the Birm¬ 
ingham Post reporting the case 
of a 15-year-old who had a 2in 
by 3in piece of flesh sewn back 
on. 

Microsurgery isn’t too un¬ 
common these days but the 

mzm)— 

bizarre feature of the case was 
that the piece of flesh was 
discovered in a home micro 
store before being re-united 
with its owner 

We wish the lad a speedy 
recovery But Midlands readers 
should take care when visiting 
their local dealers — it sounds 
as if Pacman’B runningamok 

Now here’s a puzzler. A member 
of the PCN staff was recently 
er\joying a quiet game of darts 
in the pub. Aiming for the treble 
20 his first dart flew into the 
treble 11. 

The second he also aimed at 
the treble 20. It followed an 
identical arc and — with surgic¬ 
al precision — pierced the dead 
centre of the first dart's flights. 

And there they hung. 
An animated conversation 

ensued What are the odds 
against this happening? 

Easy, said one computer- 
literate observer. A dart board 
can be divided into 360 degrees, 
so its 360 times 360 to one. 

But hang on a minute What 
about the distance from the 
centre of the board? 

Matters started to get out of 
hand and we want you to help us 
out. Can you offer an algorithm 
to solve the problem? 

BT not so OK 
Which telephone number in 
this sceptred isle would you 
expect to be most often free from 
interference that gives you the 
engaged tone, the dialling tone, 
and acrossed line all in the space 
of seconds? You guessed it. The 
British Telecom technical press 
enquiries number. 

SYNTAX ERROR 
There are no Syntax Errors this 
week Either we kept a clean 
sheet or you're not reading the 
magazine as closely as you used 

»y Mollusc &) 

? H. 

Haw do / 

Is Plus 4 the oddest name of the 
year or the biggest Bure-fire 
winner? We get inside its skin. 

Output 

Treat yourself to a Tony Crow- 
ther original in our butterfly 
game for the Commodore 64 — 
back to back with listings for 
Spectrum. Amstrad and Oric 
owners. BBCElectron users 
can also take advantage of our 
memory monitor. 

Peripherals 
Ravens have an eye for bright 
objects; we check one that aims 
to save memory on the BBC’s 
displays. For Spectrum owners 
there's also a review of the 
Cheetah keyboard. 

Software 

Visual database management? 
What else would Filevision be 
for but Apple's Macintosh. Plus 
we review Musicalc for the 
Commodore 64. 

Gameplay 
Boulder Dash is the game of the 
week, but look out for the 
low-down on the latest games 
for Spectrum, Commodore 64, 
and BBC. 

Regulars 
The latest news in Monitor, food 
for thought in Random Access, 
guidance from Routine In¬ 
quiries, surfs up in Micro- 
waves. and all our usual dain¬ 
ties. 



MUSIC MICRO PLEASE!! 

The ECHOSOFT Programme Organ Master written lor either the BBC Model B or the 
Commodore 64 supplied with the keyboard allows these computers to be used as real time synth¬ 
esisers wnh full control of the sound envelopes The pitch and duration of the sound envelope can 
be changed whilst playing, and the programme allows the user to create and allocate his own 
sounds to lour pre-defined keys 

Additional programmes in the ECHOSOFT Senes are in the course of preparation and will be 
released shortly 

Other products in the range available from your LVL Dealer are our 
ECHOK1T (£4 98)" - External Speaker Adaptor Kit. allows your Commodore or BBC Micro¬ 
computer to have an external sound output socket allowing the ECHOSOUND Speaker amplifier 

ECHOSOUND (£49 98)" A high quality speaker amplifier with a r dual cone speaker and a full 
6 wan output will fill your room with sound The sound frequency control allows the tone of the 
sound output to be changed 

Both of the above have been specifically designed lo operate with the ECHO Series keyboard 
The ECHO PRODUCT FAMILY breaks both the SOUND and PRICE BARRIERS representing 

outstanding quality and value for money 



Unique technology: British made 
laminated glass, aspherically curved 

Contrast Enhancement Antiglare Filter. 
Up to now. contrast-enhancing filters 

have always been fiat and so has their 
performance, because the screen of your 
TV, monitor or VDU is curved. 

Up to now. most filters have been 
plastic because it takes mindbending 
technology to bend optical-quality 
laminated glass. 

Up to now. filters have 
been expensive awkward 
production techniques 
have meant price 
tags from around 
£50 to well over £100. 

Forget all that: 
the Romag CEAF is here. 
British designed and 
manufactured by space age military 
technologists. CEAF is profiled to fit 
your display screen, giving you the 
ultimate in contrast enhancement and 
antiglare performance. For under £20. 
this first generation of eye-friendly 
filters diffuses all specular reflections, 
gives sharper image clarity from edge to 
edge of the screen and greatly enhances 
display colours. 

Mounted and removed in seconds by 
invisible velcro fastenings, the anti 
static, anti-shatter CEAF is a major step 
forward in the operational safety of 

computer displays-unprotected screens 
can cause blurred vision, watery and 
itchy eyes, headaches and (according to 
such authorities as the Institute of 
Ophthalmology) even permanent 
changes in eyesight. 

Scratch-resistant, durable and easily 
cleaned without expensive sprays and 

agents, 9'. 12' and 14' 
CEAFS are available from 
leading retailers at only 
£19.95 including VAT. 

Or fill in the Freepost 
coupon and your 

CEAF will be despatched 
within 48 hours. Orders 
can also be placed around 

the clock by phoning the CEAF 
Department on (091)414 5524. quoting 
your Access Card number. For other 
screen sizes, please ring or write 
the CEAF prices for specials' would be 
considered very competitive.... if there 
was any competition! 

pro FREEPOST ROMAG. CEAF Dept . PC N. 
Rlaydon on Tyne.Tyne& Wear NE21 5SG. 
Telephone: (091) 414 5524 

My TV Monitor VDU is:_(make) 

lD non by mnny of Oman Sodii 

My Computer is:_(make. model) 

Please send me:_9' CEAF(s) 

_12' CEAF(s) 

_14' CEAF(s) 
at £19 95 each. inc. P&P 

I enclose cheque P.O. No-- 

for £_made payable to ROMAG. 

OR My Access Card No. is 

111111111111111 m 

ROMAC 

CB&JF 


